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EXECUTIVE SUMMARY

Problems and Objectives: From its introduction in the early 1940's, the MIL-L-
2104 engine oil specification covered only single-viscosity grade lubricants for use
in Army ground equipment. The use of these single-viscosity grade lubricants
required frequent lubricant changes solely in response to changes in seasonal/cli-
matic conditions, which resulted in the disposal of significant quantities of
otherwise usable oil, increased equipment maintenance, and produced a higher level
of logistics burden. To solve the seasonal/climatic utilization problems, the U.S.
Army initiated a program directed at the development and testing of heavy-duty
multiviscosity diesel engine oils. The Army efforts resulted in the April 1983
issuance of Specification NIL-L-2104D, which introduced lubricants of improved
quality and a multiviscosity, grade 15W-40 product into the Army inventory
system. The program discussed in this report served as a final field demonstration
of the MIL-L-2104D products and particularly the 15W-40 grade lubricant.

Importance of Project: While considerable laboratory testing had been conducted
with the MIL-L-2104D lubricants and major field tests conducted with various
multiviscosity lubricants, no substantial field testing had been conducted with the
15W-40 grade lubricant. Since laboratory and small-scale testing cannot uncover
all problems that may be encountered in field service, this large-scale demonstra-
tion program was important in uncovering any problems that may occur and in
convincing the user operating units of the benefits of the multiviscosity oils.

Technical Approach: The demonstration program involved a wide range of
combat, tactical, and support equipment operated by units in Fort Knox, KY and
Fort Bliss, TX. The program was conducted August 1984 through December 1985
at these two bases because of the widely varying climatic conditions and
temperatures. During the test, vehicles accumulated in excess of 1,840,000 miles
of operation under ambient conditions ranging from monthly low temperatures of
-80 C to high temperatures of 35 0 C. The equipment within the test fleets was
monitored in regard to wear performance, frequency of component replacement,
and operational characteristics. These data were compared with similar informa-
tion for previous year equipment operation when only single-grade lubricants were
used.

Accomplishments: This demonstration program showed the 15W-40 oils to provide
at least equal and potentially improved wear performance over single-graded
lubricants. With the exception of a 6V-53N two-cycle diesel engine operated at
Fort Knox, no significant variations in engine or transmission replacements were
observed between the baseline and validation test periods. A higher replacement
rate for the 6V-53N engine was noted with the Fort Knox data. A cause for the
higher rate could not be determined. Overall, the grade 15W-40 products
demonstrated satisfactory and equivalent performance to single-graded oils. The
oil was well received by both operators and maintenance personnel who noted that
the grade 15W-40 products significantly reduced logistics burden by having only one
grade product to requisition, store, and transport to the field.

Military Impact: The use of a single multiviscosity oil in military tactic-ifcombat
equipment in lieu of numerous single-grade lubricants will decrease maintenance
requirements and the logistics burden resulting in increased readiness for the
military's combat/tactical fleet and support equipment. The reduced maintenance
will also minimize used lubricant disposal into the environment.
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I. BACKGROUND

From its introduction in the early 1940's, the MIL-L-2104 engine oil specification

(_)* covered only single-viscosity grade lubricants for use in Army ground equip-

ment. Although these lubricants provided excellent operational performance, their

use required frequent lubricant changes solely in response to changes in season-

al/climatic conditions. These lubricant changes resulted in the disposal of

significant quantities of otherwise usable oil, increased equipment maintenance,

and produced a higher level of logistics burden. To minimize these problems, some

operating units attempted to use the single-grade products under other than

recommended seasonal/climatic conditions. Although occasionally successful,

these attempts often resulted in operational problems and equipment malfunctions.

To solve seasonal/climatic utilization problems, the Army initiated a program

directed at the development and testing of heavy-duty, multiviscosity diesel engine

oils. It was determined that an all-season oil of this type would improve oil

utilization, reduce equipment maintenance, elevate vehicle readiness, reduce

logistic support requirements, and enhance interoperability with NATO allies. The

program involved extensive laboratory bench and engine dynamometer testing (2)

and was supported by pilot field testing (3-5) of various multigraded products. The

program confirmed the feasibility of using multiviscosity engine lubricants in Army

ground equipment and resulted in the April 1983 issuance of Specification MIL-L-

2104D (6), which introduced lubricants of improved quality and a multiviscosity,

grade 15W-40 product into the Army system.

II. INTRODUCTION

While considerable laboratory testing had been conducted with the MIL-L-2104D

lubricants (7) and major field tests conducted with various multiviscosity lubri-

cants, no substantial field testing had been conducted with the 15W-40 grade. As a

final field demonstration of the MIL-L-2104D products, and particularly the 15W-

40 grade, a field validation test was initiated.

* Underscored numbers in parentheses refer to the list of references at the end of
this report.



III. EQUIPMENT AND TEST PROCEDURES

The appropriate personnel at TRADOC (8) and FORSCOM (9) were contacted and
briefed on the planned demonstration program. Based on their guidance, Fort Bliss,
TX and Fort Knox, KY were selected as test sites. Staff at both sites were then
briefed, and the program test plans (Appendix A) were reviewed and modified as

appropriate.

Both sites in the field validation program were chosen because of the annual
ambient temperature ranges associated with their geographic locations and because
each had a desirable combat/tactical vehicle and equipment mix to demonstrate
the effectiveness of the MIL-L-2104D oil. An additional consideration was the
different mission and training activities of the two organizations.

The field validation program was initiated in July 1984. This program initially
involved only B Troop, Ist Squadron, 3D Armored Cavalry Regiment (B//3) at Fort
Bliss, TX and replaced %IIL-L-2104C (10) single-grade oils with a MIL-L-2104D
15W-40 grade oil in all vehicles and equipment. By December 1984, the entire 3D
ACR was authorized to convert to the test 15W-40 oil. Also added to the field
validation program at that time was the 2nd Squadron, 6th Cavalry Regiment

(2/6th Cay.) at Fort Knox, KY.

A. Test Lubricants

The test lubricants selected for use at Fort Knox and Fort Bliss were qualified
MIL-L-2104D, OE/HDO-15/40, grade lubricants and were produced by separate
companies using different additive technologies. Oil A contained a detergent-
dispersant system that was primarily magnesium-based with a minor amount of
calcium, while Oil B was primarily calcium-based with a lesser amount of
magnesium. TABLE I describes the test oils and their properties. The initial
supply of oil was distributed to the 3D ACR and the 2/6th Cavalry as well as the
Directorate of Industrial Operations (DIO) Maintenance Division at Fort Knox, KY.
It was necessary to provide the test oil to the DIO maintenance division at Fort
Knox because any engine or transmission turned in for repair was directly
exchanged. After repair, the engine or transmission would be in a common

2



TABLE 1. Test Lubricant Properties

ASTM Ft. Knox, KY Ft. Bliss, TX
Description Method No. Oil A Oil B

Specification MIL-L-2104D MIL-L-2104D
Grade 15W-40 15W-40

Properties
Viscosity, cSt

at 400C D 445 107.5 99.8
at 100oC D 445 13.7 13.4

Viscosity Index D 2270 126 133
VII OCP* OCP
TAN D 664 2.9 2.2
TBN D 664 7.0 5.5
Pour Point, OC D 97 -24 -29
Flash Point, OC D 92 221 210
Sulfated Ash, %0 D 874 0.77 0.99
Elements, ppm

Nitrogen XRF 560 450
Barium ICP <1 6
Sulfur XRF 5,100 5,600
%lagnesium AA 1,500 600
Calcium AA 300 1,500
Phosphorous Modified Oronite 1,100 1,300

* OCP = Olefin copolymer.

replacement pool. Then the next organization turning in a like item for repair

would receive the stored item. Thus, providing oil to the DIO would ensure that

engines returned to the 2/6th Cavalry were charged with the test oil. This

procedure also meant that every engine rebuilt or repaired at the DIO facility

would be recharged with the 15W-40 oil. This course of action was agreed upon at

the initial liaison/coordination meeting at Fort Knox because it was believed that

no harm would result to other units that might receive the engines or transmissions

and to ensure the integrity of the validation program.

B. Test Fleets

With the exception of the hydraulic system of a John Deere JD-410 tractor,

backhoe, all vehicles and equipment within the test units requiring the use of MIL-

L-2104C single-viscosity oils were included in the field validation program.

3



Appendix B shows the vehicles and equipment on hand in each test unit at the start

of the program. Also shown are the components associated with each end item and

whether or not the components were charged with the 15W-40 oil. The hydraulic

system of the JD-410 was excluded at the request of the responsible maintenance

warrant officer because of a John Deere Company requirement that only John

Deere's proprietary hydraulic oil could be used.

The number of vehicles on test varied because of normal attrition due to

mechanical failures, ag;ng equipment, and new vehicle introductions and equipment

requirements. Thus, some of the vehicles did not complete the test, while other

vehicles were added during the test.

C. Fleet Operations

The actual length of testing varied between the two test locations. Fort Knox

testing covered the period 1 January 1985 through 31 December 1985 and involved

all components of the 2/6th Cavalry Squadron.

Testing at Fort Bliss covered two operational periods. Initial testing was

conducted from 15 August 1984 through 31 December 1984 and utilized vehicles

assigned to B Troop, 1st Squadron, 3D Armor Cavalry Regiment (B/I/3). Starting

1 January 1985, the entire 3D ACR, including assigned and attached units, was

incorporated into the program. Testing at Fort Bliss was terminated 30 September

1985.

Conversion of equipment to the multigrade oil was phased in over the first several

weeks of the test. At Fort Knox, this conversion was completed by mid January.

However, the Commercial Utility Cargo Vehicles (CUCV) at Fort Knox were not

included in the test until March 1985 due to concerns over invalidating the vehicle

warranty. The manufacturer of this equipment was reluctant to extend warranty

coverage when using the 15W-40 grade oil. Meetings were held between Belvoir

RDE Center, TACOM and the manufacturer and the problem was eventually

resolved.(_1) Conversion of the CUCVs was initiated on 29 January 1985. At Fort

Bliss, all vehicles operated by B Troop were converted by the August 1984 start

date. Conversion of the regiment to test lubricant was completed over a 5-week

period ending 7 February 1985.

4



IV. RESULTS OF TEST

A. Vehicle Operational Data

Operational data were reported monthly at both test sites. At Fort Knox, the

operational data were gathered and consolidated at the Squadron 5-4 office. The

data were reported in the form of a Vehicle/Operator Density Report, which

contained vehicle nomenclature, Army designator, serial number, monthly and
cumulative mileage, hours of operation, gallons of fuel added, and for the duration

of the test, quarts of oil added. At Fort Bliss, a special form was produced (DA

FORM 2496) and completed by each individual unit in the regiment. The forms

contained vehicle nomenclature, Army designator, monthly mileage, hours of

operation, gallons of fuel added, and quarts of oil added.

All vehicles and equipment were operated in accordance with normal mission and

training activities. Although both test locations involved cavalry units, actual

operations varied. Operations of tracked and wheeled vehicles at Fort Knox were

generally more uniform from month to month throughout the test period than those

of the squadrons assigned to the 3D ACR at Fort Bliss as shown in Figs. I and 2.

The wide differences in cumulative mileages occurred because of the units'

differing missions. The 2/6th Cavalry at Fort Knox is assigned to the Armor

School, which requires year round operations to support the school's training

mission. The 3D ACR Squadron at Fort Bliss had less frequent operations since its

goal is to maintain proficiency in supporting the regiment's combat mission. Fig. 2

illustrates that a training exercise during February 1985 accounted for the major-

ity of mileage accumulation during the period shown. Fig. 3 shows the cumulative

monthly miles for tracked and wheeled vehicles for B/I/3. Operational data for

vehicles and equipment for each test organization, categorized by engine type, are

summarized in TABLES 2 through 5.

Operational data were accumulated under a wide variation of temperatures as

demonstrated by Fig. 4, 5, and 6.

The ambient temperature at Fort Knox dropped as low as -15 0 F (-260 C) for a brief

period, with winter temperatures routinely in the range of 20°F (-70C) to 30OF

5



900 250

v-,~00
0 700- 020

5w Jan-Dec

> ' too

2J 1985 "
40 I-| I 1 I:2 2W01

Qa 100~-C

i. MAY JU. SE P NOV AN MAR MAY JUL SEP NOV

MONTH MONTH

a. Track Vehicles b. Wheel Vehicles
Fig. 1. Monthly cumulative miles at Fort Knox, KY

300 700~

0

%0200 5w

3 150- Jan-Sept1985 La 3

F100 -P 200-
50

S100

FEB M P MAy JUN JUL AUG SEP Fa MAR APR MAY JUN JUL SEP
MONTH MONTH

a. Track Vehicles b. Wheel Vehicles
Fig. 2. Monthly cumulative miles at Fort Bliss, TX

129

Aug-Dec

1984 La4

23M 2

02

SU P oar NOV DEC EP OCT NOV_ DEC
MONTH MONTH

a. Track Vehicles b. Wheel Vehicles
Fig. 3. Monthly cumulative miles in B Troop, 1st Squadron 3D ACR,

Fort Bliss, TX

6



TABLE 2. Operational Data* for Wheel and Track Vehicles at Fort Knox, KY
(I January 1985 through 31 December 1985)

Fuel, Oil,
Engine Vehicle Total Total Mile/ Mile/ Vehicle
Type Count Miles Hours Gal Qt Application

L 141 71 357,133 - 11.2 1006 M151
GM 6.2L 63 272,841 - 9.2 5246 M998, MI1008,

M1009, MI010
Chrys 318 3 4,085 - 9.9 - M880, M886
LD-465-1 29 139,066 10,352 5.8 340 M35, M49
LDS-465-1 7 16,438 1,435 5.4 294 M52, M54
NHC 250 8 33,663 1,895 6.0 488 M813, M816,

M923, M932
DD 6V-53 18 53,603 7,644 1.5 55 M106, M113,

M577
DD 6V-53T 22 26,206 - 1.8 78 M551
VTA-903T 26 25,183 6,292 1.1 65 M3
AVDS-1790 81 132,413 18,441 0.5 11 M60, M88

* Data extracted from monthly vehicle/operator density report.

TABLE 3. Operational Data* for Wheel and Track Vehicles From
B Troop, Ist Squadron, Fort Bliss, TX

(15 August 1984 through 31 December 1984)

Engine Vehicle Total Total Oil, Vehicle
Type Count Miles Hours MileIQt Application

L 141 4 5013 - 1253 M151
LD-465-1 4 3313 149 414 M35
DD 6V-53 16 6565 657 43 M106, M113,

M220, M577
AVDS-1790 13 4449 444 0.9 M60, M88

* No fuel data provided
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TABLE 4. Operational Data for Wheel and Track Vehicles at 3D ACR,
Fort Bliss, TX

(1 January 1985 through 30 September 1985)

Engine Vehicle Total Total Fuel, Oil, Vehicle
Type Count Miles Hours Mile/gal. Mile/qt. Application

L 141 115 278,085 - 11.0 661 M151
GM 6.2L 87 117,535 - 9.9 700 M1008, M1009, M1028
Chrys 318 33 23,208 - 9.9 595 M880, M883, M884,

M885, M886, M887,
M890

DD 353 34 16,194 - 5.8 82 M561, M792
LD-465-1 199 131,526 9951 4.5 186 M275, M35, M36, M49,

M50, M109
LDS-465-1 91 65,071 4733 5.7 115 M52, M54, M55, M543
NHC-250 50 42,115 2490 3.4 143 M813, M814, M816,

M817, M818, M936
Cummins

V8 300 2 661 54 3.5 661 M123
DD 8V-92T 44 11,885 889 2.3 228 M911, M977, M978
MAN

D-2840 3 441 67 2.3 74 MI015
DD 6V-53 269 175,351 21,373 2.2 30 M106, M113, M220,

M548, M577
DD 8V-71T 18 9,777 1,020 1.5 41 M109, M578
AVDS-1790 188 112,636 13,315 0.5 14 AVLB, M60, M728,

M88

TABLE 5. Operational Data for Ground Support Equipment at
Fort Bliss, TX

Equipment Total Fuel, Oil,
Model Count Engine Hours Fuel Gal/hr Hr/qt

Grader FT F1500 1 DD 6V-53 59 Diesel 2.7 4
Tractor FT D7F 2 Cat Trac D333CT 182 Diesel 4.2 2
Tractor WHL G4OC 4 Chrysler 931-1631-1 90 Mogas 0.9 8
Tractor BH JD410 I JD-4-2-19DT-03 105 Diesel 1.2 26
Loader Scoop 645M 2 Allison Chambers 3500 178 Diesel 1.7 -
Lift Fork M4K 4 Case 207D 214 Diesel 0.6 36
Lift Fork MLT6CH 2 DD 4-53N 88 Diesel 2.3 22
Lift Fork MIOA 6 IH DT-466B 424 Diesel 5.5 38
Heater 250K 2 MIL-STD-IA08-1,2,3 218 Mogas 1.2 31
Compressor 14M250 4 Continental JD 403 28 Diesel 0.4 7
Pump P100 5 MIL-STD-2A016-1,2,3 51 Mogas 0.3 51
Pump P125 2 MIL-STD-2A016-1,2,3 2 Mogas I -
APU JHGV7.5 2 Wisconsin Motor 30 Mogas 0.5 5

MVH4D
Gen St 1.5 kW 18 MIL-STD-2A016-1,2,3 2419 Mogas 0.2 55
Gen St 3 kW 13 MIL-STD-4A032-1,2 610 Mogas 0.3 76
Gen St 5 kW 9 MIL-STD-4A032-1,2 1133 Mogas 1.5 40
Gen St 4.2 kW 12 MIL-STD-4A032-1,2 580 Mogas 0.4 10
Gen St 10 kW 11 MIL-STD-4A084-2,3 540 Mogas 1.5 39
Gen St 15kW 1 Hercules D198 83 Diesel 1.1 -

Gen St 30 kW 4 Hercules D298 543 Diesel 1.4 181
Gen St 60 kW 5 Allison Chambers 3500 461 Diesel 1.3 66

or Cummins C180
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(10 C). During the summer months, Fort Bliss daily highs routinely exceeded 100OF

(38 0 C). However, the majority of the training activity at Fort Bliss. which

accounted for most of the vehicle use, occurred during February 1985 with ambient

temperatures in the 40°F (40 C) to 60°F (16 0 C) range as shown in Fig. 7. The

wheeled vehicles of the 2/6th Cavalry at Fort Knox operated 138,000 miles more

during the August-December 1985 period than in the same time frame in 1984

(Fig. 8). The mileage accumulated by tracked equipment was virtually equal from

year to year. As shown later in the report, this increase in usage of wheeled

equipment during the period when the test oil was in use clouds the analysis of oil

usage and equipment maintenance. Other than B/1/3, no operational data are

available during 1984 for the 3D ACR at Fort Bliss.

Detailed operational test data are included in Appendix C. The operational test

data are divided into three groups, based on whether portions of the data were not

reported. In many cases, data were either missing or obviously erroneous. Any

missing data limited the calculations that could be made for that vehicle. Each

vehicle record reported, if complete, would contain the vehicle mileage, fuel and

oil added, and total hours of operation. From these data, the vehicle fuel and oil

consumption and average miles per hour operated over the duration of the test

were calculated. These data were used to compile the summaries labeled

"Equipment Reporting Data for Miles, Hours, Fuel, and Oil, as Applicable, per

Month".

If, however, the fuel additions, oil additions or operating hours were not reported,

then these particular usage rates could not be calculated for that vehicle. As an

example, if the data for a vehicle did not contain values for fuel added, then the

miles per gallon of fuel could not be calculated; however, the oil consumption and

mileage accumulation rates would be valid.

In order to use this partial data, a separate tabulation was calculated entitled

"Equipment Reporting Data for Miles/Gal, Miles/Hr, Miles/Qt, Hr/Gal, and Hr/Qt"

and reported in Appendix C.

If a vehicle had missing fuel and oil addition data, or if the vehicle mileage or

hours of operation were not reported, then the usage rates could not be deter-
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mined. However, the fuel and oil additions that were reported could be used in

calculating the total fleet consumption figures. These data, which summarize all

the data reported by the tests fleets, are reported as "All Equipment Contributing

to any Given Element" in Appendix C. These same data, summarized for each

month, are also reported as "Monthly Cumulative Data for Miles, Hours, Fuel and

Oil." Note that the vehicles used in compiling this summary also includes the

previously discussed vehicles with all operational data reported.
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Distribution frequencies were computed and plotted as histograms for miles and
hours of operation for engine groups. The graphs display the general usage of
tactical and combat vehicles in military service, i.e., relatively short trips with low

mileage per hour of operation. The histograms are included in Appendix D.

B. Equipment Impacts

The impact of using grade 15W-40 lubricant on fielded equipment was evaluated by

comparison of engine and transmission replacements for combat vehicles and

comparison of Army Oil Analysis Program (AOAP) wear data for engine and

transmissions representing a variety of tactical and combat vehicles. The

comparisons were compiled using maintenance records and AOAP data for the 1985

validation test period and a similar duration period of equipment operation during

1984. In addition, problems occurring during the test and subjective evaluations by

equipment operators and maintenance personnel were summarized.
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I. Combat Vehicle Engine/Transmission Replacements

With two exceptions, engine and transmission replacements were tracked for all

combat vehicles operated as part of the Fort Knox and Fort Bliss test fleets. The

exceptions consisted of the M3 Cavalry Fighting Vehicle, which composed part of

the Fort Knox fleet and the M113 series vehicles (i.e., M113, Armored Personnel

Carrier; M106, Self-Propelled Motor; M220, TOW Guided Missile Carrier; M548,

Cargo Carrier; and M577, Command Post) operated by the 3D ACR at Fort Bliss.

The M3 Fort Knox vehicles were not included because they had just been

introduced into the Fort Knox fleet at the initiation of the program and no baseline

data were available for comparison. The M113 series Fort Bliss vehicles were not

included because replacement records for the 3D ACR vehicles could not be

segregated from those of other units supported by the Fort Bliss Directorate of

Logistics.

A summary comparing engine and transmission replacements for the 1984 baseline

period and the 1985 validation test are shown in TABLE 6.

TABLE 6. Engine and Transmission Replacement Summary

Vehicle Fort Knox Fort Bliss
Component Application 1984 1985 1984 1985

Engine Replacements
AVDS-1790 M60, AVLB, & 51 50 152 169

(All Models) M728
AVDS-1790-2R M88 2 4 11 15
6V-53N M1 13 Series 5 19 * *
6V-53T M551 10 9 ** **
8V-71T M578 & M109 9 3

Transmission Replacements
CD 850-6A M60, AVLB, & 45 43 75 74

M728
XT-1410-2A M88 2 3 14 8
TX-100-1 M113 Series 2 5 * *
G-250-IA M551 11 3 ** **
G-411-2A M578 & M109 5 6

• Data not available for determining engine and transmission
replacements for M113 series vehicles at Fort Bliss.

• * M551 vehicles were not part of the Fort Bliss test fleet.
• M578 and M109 vehicles were not part of the Fort Knox test fleet.
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In preparing the summary, all reported replacements were included with the

exception of those at Fort Knox that had been directed by the AOAP laboratory. A

change in Fort Knox's contractor-operated AOAP facility occurred at the beginning

of FY85 (October 1984). Examination of the data showed that subsequent to

October 1984 there had been a significant increase in the number of AOAP-

directed oil changes and engine/transmission replacements. For example, during

the baseline period, there was only one occurrence of an AOAP-directed en-

gine/transmission replacement, while 14 such replacements were directed by the

AOAP laboratory during the validation test period. Therefore, all AOAP-directed

replacements were deleted from the Fort Knox data in order to maintain

consistency in the comparison.

Evaluation of the replacement data was more straightforward for the Fort Knox

fleet than for the Fort Bliss equipment. As shown by Fig. 8, combat (tracked)

vehicle operation during the baseline and test periods at Fort Knox were very

similar. In addition, the Fort Knox records provided insight as to the cause of

component replacements. The same detailed information relating to cause of

replacement was not available for the Fort Bliss baseline period; and AOAP records

had to be used to evaluate similarities in equipment operation during the two

periods.

Considering the available data, it appeared that the replacement rate for the

AVDS-1790 engines and all transmission systems were not significantly different

between the baseline period when single-grade lubricants were used and the

validation test period when the grade 15W-40 oil was employed. In the case of the

two-cycle engines, the Fort Knox data indicated an increased replacement rate for

the naturally aspirated 6V-53N engine during the test period and an equivalent

replacement rate between periods for the higher output turbocharged (6V-53T)

version of the engine. As previously noted, it was not possible to obtain data for

comparison of the 6V-53N powered equipment operated at Fort Bliss. However,

the Fort Bliss data did indicate less replacements for the 7V-81T engines during the

validation test period.

14



2. Engine/Transmission Wear Evaluations

The majority of the equipment at both test sites were enrolled in AOAP where the

equipment was routinely monitored for accumulated wear debris in the engine and

transmission lubricant. Since this monitoring provided a ready data base of oil

analyses, the AOAP data were selected for evaluating the relative wear rates

occurring in engine and transmission components. Throughout the test, AOAP

records were extracted from the historical computer files at Kelly Air Force Base,

San Antonio, TX. Also, the AOAP records were obtained for the 1984 baseline

period. Therefore, with the two sets of data, it would be possible to statistically

compare relative wear rates that were observed during the test and those that had
occurred when single-grade lubricants were used at the test sites.

Prior to making any evaluations, it was necessary to undertake an extensive

cleanup effort. This effort was required because of missing and/or obviously

erroneous values contained in the data base. A description of the methodology

used in this effort is given in Appendix E.

After completing the cleanup effort, the data were statistically analyzed using

iron, copper, and lead values as indicators of relative engine wear and iron, copper,

and silver values for transmission wear. In addition, silicon values were used as an

indicator of dirt contamination or ingestion. The statistical analysis consisted of

determination of the mean concentration and deviation of the metal values for

each vehicle class followed by conduct of a T-test to compare the observed values

from the 1984 baseline and 1985 validation test periods. The calculated means and

standard deviations of the wear metals, along with the outer elements monitored

by AOAP, are presented in Appendix F. The results of the T-tests comparing the

two data sets are given in Appendix G. In addition, the comparisons of the data

sets are summarized in TABLES 7 and 8, respectively, for the engine and

transmission evaluations.

On initial inspection, the comparison of engine data consistently indicates reduced

wear rates with the grade 15W-40 lubricants. However, the Fort Knox data are

skewed by increased oil usage resulting from the significant increase in AOAP-

directed oil changes. This increased change frequency undoubtedly accounts to
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TABLE 7. Summary of T-Test Analyses Results Comparing the
Equality of the Means for Wear Metals of Engines

Between 1984 and 1985

Vehicle Wear Metal

Engine Application Iron Copper Lead

Equipment Operated at Fort Knox, KY

6V-53N M106, MI13, & M577 S(85)* S(85) NS

6V-53T M551 NS NS S(85)

AVDS-1790 M60 & M88 S(85) S(85) S(85)
(All Models)

VTA-903T M3 S(85) S(85) S(85)

LD-465-1 M35 & M49 NS NS S(85)

LDS-465-1 M52 & M54 S(85) S(85) S(85)

NHC-250 M813 & M816 NS NS NS

Equipment Operated at Fort Bliss, TX

6V-53N M106, M113, M548, S(85) S(85) S(85)
M220, & M577

8V-71T M109 & M578 NS NS NS

AVDS-1790 M60, M88, M728, & NS S(85) S(85)
(All Models) AVLB

DD-353 M561 NS NS NS

LDS-427-1 M185 NS NS NS

LS-465-1 M35, M36, M49, & 5(85) S(85) S(85)
M275

LDS-465-1 M52, M54, & M543 S(85) S(85) S(85)

NHC-250 M813, M816, M817, S(85) S(85) S(85)
& M818

NTC-400 M916 NS NS NS

8V-92T M911 NS NS NS

* 5(85) - Indicates a significant difference between the 1984 and 1985 mean
wear metal values at a 95 percent level of confidence. The
bracketed number indicates the year in which significantly lower
wear levels were observed.

NS - Indicates no significant difference between the 1984 and 1985 mean
wear metal values at a 95 percent level of confidence.
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TABLE 8. Summary of T-Test Analyses Results Comparing the
Equality of the Means for Wear Metals of Transmissions

Between 1984 and 1985

Vehicle Wear Metal
Transmission Application Iron Copper Silver

Equipment Operated at Fort Knox, KY

XT-100-1 M106, M113, & M577 NS* 5(85) NS

G-250-IA M551 S(85) 5(85) --

CD 850-6A M60 S(85) 5(85) S(85)

XT-1410-2A M88 NS S(85) NS

Equipment Operated at Fort Bliss, TX

XT-100-1 M106, M113, M548, S(85) S(85) NS
M220, & M577

G-411-2A MI09 & M578 S(85) 5(85) 5(85)

CD 850-6A M60, AVLB, & M728 S(85) 5(85) S(85)

XT-1410-2A M88 S(85) 5(85) S(85)

* NS - Indicates no significant difference between the 1984 and 1985 mean
wear metal values at a 95 percent level of confidence.

S(85) - Indicates a significant difference between the 1984 and 1985 mean
wear metal values at a 95 percent level of confidence. The
bracketed number indicates the year in which significantly lower
wear levels were observed.

some extent for the reduced level of wear metals observed in the used lubricant

from the Fort Knox vehicles during the test period. However, the same trend in

lower levels of wear debris was shown to exist for Fort Bliss where there was no

known factors influencing the data. As such, it was considered that the 15W-40 oil

at least had no adverse effect on engine wear performance.

Also, the used oil analyses data for transmissions operated at both test locations

appear to show favorable decreases in wear debris for the period during which the

15W-40 oil was employed. However, further investigations (12) found that there is

an extremely low rate of AOAP-directed oil changes for transmissions. This low

rate would mean that the initial change to the I5W-40 oil at the beginning of the
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test program was the first time a fluid change had occurred in these components

within a year or more period. As such, the initial change to the l5W-40 lubricant

may account for a significant portion of the observed reduction in wear metal, thus

negating an accurate evaluation of the effect of the 15W-40 oil on transmission

wear performance.

3. Summary of Problems and Subjective Comments

During the test, both test sites reported several occurrences of overheating (i.e.,

engine operating hotter) of M60 and M88 vehicles when using the 15W-40 oil.

Investigation of these reports failed to substantiate the existence of a problem.

However, the investigation did uncover the fact that similar operation had been

observed when these vehicles used single-graded lubricants.

A few hydraulic and seal concerns were addressed early in the program. Operators

of the M88 recovery vehicle noted that the hydraulically operated boom raised as

quickly with the 15W-40 oils as it had with the previously used grade lOW lubricant,

but lowering the boom was slower with the 15W-40. The slower operation was

determined to be due to the difference in viscosity of the two fluids and did not

cause any operational problems. Although the operators were given the option to

return to the grade 10W fluid, doing so was not felt necessary, and the hydraulic

systems remained on the 15W-40 oil throughout the test.

Problems were immediately encountered with the power steering system of M52,

M54, M55, and M543 5-ton trucks located at Fort Bliss. When converted to the

15W-40 oil, some of the steering units would lock, making it impossible for the

driver to turn the vehicle, while other units operated flawlessly. After discussions

with the manufacturer of the steering unit (13), it was determined that the problem

likely was the result of inadequate air bleeding during the conversion to the test

lubricant. The manufacturer stated that, although not tested, the power steering

unit should operate properly with the 15W-40 oil. In addition to the steering unit

problem, complaints of engine rear main seal leakage with M35 and M50 trucks

were investigated at Fort Bliss. The engine rear main seals of leaking vehicles

were replaced, and the problem did not reoccur. The leakage problem appeared to

just be one of identification of worn seals that already required replacement.
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Throughout the test, operating and maintenance personnel were queried concerning

performance of the 15W-40 lubricants. In response, personnel indicated satisfac-

tion with the lubricant and appreciation for the convenience of having only one oil

to requisition, store, and transport to the field.

V. CONCLUSIONS

As a result of this field validation program, the following conclusions are drawn:

9 Lower ambient temperature viscosity of 15W-40 compared to 30 and 50

grades currently in use may result in increased leakage from worn seals,

resulting in increased maintenance following conversion until seals are

replaced.

* At Fort Knox, there was an increase in the rate of replacement of the

Detroit Diesel naturally aspirated 53 series engines in 1985 compared

to 1984. It is not clear from the available data that these increased

engine removals were the result of lubrication problems; however, this

increase supports the belief that this engine family is the most lubri-

cant sensitive in the Army diesel fleet.

0 AOAP data indicated that the engine wear performance of the 15W-40

oil was at least equal to and potentially improved over the single-

grade lubricants previously employed.

* There does not appear to be a difference in engine replacements in any

other monitored equipment between the two test years.

* There did not appear to be a difference in replacement rates for

transmissions monitored during the test.

0 The benefits of multiviscosity grade engine oils are apparent to the

users even in the relatively hot climates of this impact test. Person-

nel at both sites were generally satisfied with the test oils and with

having to deal with only one viscosity grade.
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* Several warranty problems arose because of the fielding of new

mobility systems by the U.S. Army. Manufacturers had not authorized

the use of a technologically advanced lubricating oil in these systems.

VI. RECOMMENDATIONS

The following recommendations are made based on the conclusions reached at the

end of the field validation program:

* Even though all MIL-L-2104D 15W-40 grade oils are screened using a

Detroit Diesel 6V-53T engine test, the 53 series engines may have

been adversely impacted by the use of the 15W-40 lubricant. This

possibility needs to be investigated further so that changes in the

passing criteria of the 6V-53T test can be revised if necessary.

0 To preclude future warranty problems that arose during this demon-

stration test, close liaison should be established among Belvoir RDE

Center and new mobility equipment combat developers, project man-

agers, and manufacturers so that the new hardware introduced into the

U.S. Army system will be lubricated and protected by lubricants

embodying the latest technological concepts and materials.
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FIELD VALIDATION PROGRAM FOR MIL-L-2104D LUBRICANTS

FORT KNOX, KY

Purpose

To demonstrate acceptable field performance of MIL-L-2104D OE/HDO 15W-40

lubricants in all vehicles and engineer equipment in which single-viscosity

MIL-L-2104C lubricants &-e now authorized.

Objectives

1. To reduce the number of lubricant viscosity grades required for lubri-

cation of U.S. Army tactical/combat equipment.

2. To increase equipment readiness, improve lubricant utilization, and

reduce maintenance and logistic support requirements.

3. To determine the quality of delivered multiviscosity oil over the

period of the program by monitoring:

a. AOAP oil analyses

b. Vehicle and equipment performance

c. Laboratory tests

d. User comments.

Scope

I. Support Agencies

a. U.S. Army Belvoir Research and Development Center

b. U.S. Army Fuels and Lubricants Research Laboratory (AFLRL)

c. U.S. Army Material Readiness Support Activity (MRSA)

2. Participating organizations will be requested through U.S. Army Forces

Command (FORSCOM) and/or the U.S. Army Training and Doctrine Command

(TRADOC) in accordance with applicable regulations and procedures.
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Publications

1. Army Energy R & D Plan, 1983.

2. Tables of Organization and Equipment (TOE) for organizations and units

involved.

3. Lubrication Orders (LO's) for respective vehicular and engineer equip-

ment.

3. Current procedures for sampling oils and transporting the samples to

the appropriate Army Oil Analysis Program (AOAP) laboratory.

4. Applicable Technical Manuals for authorized vehicles and engineer

equipment.

5. TB 43-0210 "Nonaeronautical Equipment Army Oil Analysis Program

(AOAP) ."

6. DA Pamphlet 650-5 "Army Oil Analysis Program Guide for Leaders."

7. Federal Specification MIL-L-2104D.

Operating Parameters

1. All vehicles and equipment authorized to participating organizations

will be operated with MIL-L-2104D lubricants exclusively.

2. The program will begin on a date agreed to in liaison/coordinating

meetings with participating units.

3. Maintenance and usage data will be gathered as will analyses data from

oil samples.

4. Nothing will be required of participating organizations. They will

perform normal mission/training activities.

Program Implementation

I. Units designated by FORSCOM or TRADOC as participating organizations

will be notified and their approval to participate in the program

solicited.

2. AFLRL will procure the necessary number of drums of MIL-L-2104D.

Normally, two MIL-L-2104D lubricants of different manufacture will be

evaluated simultaneously.
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3. A sufficient number of drums of MIL-L-2104D lubricant will be shipped

to each of the participating organizations. The remaining drums will

be stored at AFLRL.

4. Organization supply personnel (S-4) will order resupply oils by noti-

fying the AFLRL program monitor at least 15 days prior to need for

resupply.

5. Participating units will draw oil samples and forward them as pre-

scribed in TB 43-0210.

6. Coordination/Points of Contact (POC).

a. Fort Knox, KY - Major Richard S. Smith, Executive Officer, 2/6th

Cavalry Squadron, Ft. Knox, KY, Commercial (502) 624-4222/5723

b. Field liaison.

(1) Belvoir R & D Center

Mr. T.C. Bowen, AUTOVON 354-3476

(2) AFLRL

Mr. Walt Butler, Commercial (512) 684-5111, Ext. 3128.

c. Program coordination

(1) Belvoir R & D Center

(a) Mr. Mario LePera, AUTOVON 354-3435;

Commercial (703) 664-3435

(b) Mr. Forrest Schaekel, AUTOVON 354-3576;

Commercial (703) 664-3576

(2) FORSCOM or TRADOC: To Be Determined

(3) MRSA

Mr. Cy Brown, AUTOVON, 745-3554;

Commercial (606) 293-3554

7. Reports

a. Data gathered during the program will be prepared in quarterly

report format by AFLRL, reviewed and approved by Belvoir R&D

Center, which will disseminate the reports to all participating

activities.

b. No formal reports will be required from participating organiza-

tions.

c. Reports concerning specific problems that may arise during the

program may be presented at any time. Such problems may include,

but not be limited to, the following:
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(1) Inadequate lubricant performance.

(2) Excessive oil usage requirements.

(3) Unexpected component failures for which no explanation can be

assigned and which might be oil related.

8. Potential impacts to utilization of MIL-L-2104D multiviscosity lubri-

cants will be determined by obtaining data in the following areas

without introducing any disruptions to unit operations or tasking unit

personnel to do additional duties.

a. Changes in oil quality based upon:

(I) Engine performance

(a) Objective determinations

1. Total miles driven.

2. Oil consumed, gallons.

3. Hours of operation, where applicable.

4. Fuel consumption records.

(b) Subjective determinations

1. User comments

a. Engine starts easier, harder, or no change.

b. Engine develops more power, less power, no

change.

c. Other.

(2) Engine maintenance

(a) Engine changes.

(b) Organization usage data for the listed items.

1. Lead-storage batteries

2. Starters

3. Generators

9. Data Acquisition by USAFLRL

a. Oil analyses data for the programs will be obtained via a computer

print-out, which will be provided by the AOAP Lab at the test site

or a magnetic computer tape provided to AFLRL by MRSA.

b. Component usage data and vehicle and equipment operations data

will be obtained at organization level by requesting that the

maintenance and operations logs kept for each vehicle usually

discarded after 30 days be retained for pickup by the AFLRL test
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monitor at intervals to be agreed upon during initial coordinat-

ing/liaison meetings.

Responsibilities

1. Belvoir R & D Center

a. Overall mission responsibility for the planning, coordinating,

funding, and implementing of the field validation program.

b. Keep POC's in support agencies and participating organizations

informed as to any discernible trends and any problems that may be

developing.

c. Oversight of monitor activities and data acquisition.

2. AFLRL

a. Establishing liaison through Belvoir R & D Center with the POC at

designated program sites.

b. Obtaining data relative to oil-related component usage and oper-

ating experience.

c. Obtaining oil analyses data from each AOAP Lab or from a magnetic

computer tape provided to AFLRL by MRSA, analyzing the data, and

disseminating the results.

d. Providing technical support as required to POC's in participating

organizations.

e. Publishing results of observations and sample evaluations on a

quarterly basis.

3. MRSA

Providing a magnetic tape containing AOAP data to AFLRL monthly.
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FIELD VALIDATION PROGRAM FOR MIL-L-2104D LUBRICANTS
FORT BLISS, TX

Purpose

To demonstrate acceptable field performance of MIL-L-2104D OE/HDO 15W-40

lubricants in all vehicles and engineer equipment in which single-viscosity

MIL-L-2104C lubricants are now authorized.

Objectives

1. To reduce the number of lubricant viscosity grades required for lubri-

cation of U.S. Army tactical/combat equipment.

2. To increase equipment readiness, improve lubricant utilization, and

reduce maintenance and logistic support requirements.

3. To determine the quality of delivered multiviscosity oil over the

period of the program by monitoring:

a. AOAP oil analyses

b. Vehicle and equipment performance

c. Laboratory tests

d. User comments.

Scope

I. Support Agencies

a. U.S. Army Belvoir Research and Development Center

b. U.S. Army Fuels and Lubricants Research Laboratory (AFLRL)

c. U.S. Army Material Readiness Support Activity (MRSA)

2. Participating organizations will be requested through U.S. Army Forces

Command (FORSCOM) and/or the U.S. Army Training and Doctrine Command

(TRADOC) in accordance with applicable regulations and procedures.
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Publications

1. Army Energy R & D Plan, 1983.

2. Tables of Organization and Equipment (TOE) for organizations and units

involved.

3. Lubrication Orders (LO's) for respective vehicular and engineer equip-

ment.

3. Current procedures for sampling oils and transporting the samples to

the appropriate Army Oil Analysis Program (AOAP) laboratory.

4. Applicable Technical Manuals for authorized vehicles and engineer

equipment.

5. TB 43-0210 "Nonaeronautical Equipment Army Oil Analysis Program

(AOAP) ."

6. DA Pamphlet 650-5 "Army Oil Analysis Program Guide for Leaders."

7. Federal Specification MIL-L-2104D.

Operating Parameters

1. All vehicles and equipment authorized to participating organizations

will be operated with MIL-L-2104D lubricants exclusively.

2. The program will begin on a date agreed to in liaison/coordinating

meetings with participating units.

3. Maintenance and usage data will be gathered as will analyses data from

oil samples.

4. Nothing will be required of participating organizations. They will

perform normal mission/training activities.

Program Implementation

1. Units designated by FORSCOM or TRADOC as participating organizations

will be notified and their approval to participate in the program

solicited.

2. AFLRL will procure the necessary number of drums of MIL-L-2104D.

Normally, two MIL-L-2104D lubricants of different manufacture will be

evaluated simultaneously.
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3. A sufficient number of drums of MIL-L-2104D lubricant will be shipped

to each of the participating organizations. The remaining drums will

be stored at AFLRL.

4. Organization supply personnel (S-4) will order resupply oils by noti-

fying the AFLRL program monitor at least 15 days prior to need for

resupply.

5. Participating units will draw oil samples and forward them as pre-

scribed in TB 43-0210.

6. Coordination/Points of Contact (POC).

a. Fort Bliss, TX - Colonel Robert 0. Hays, Deputy for Plans and

Training, Fort Bliss, TX, Commercial (915) 568-3393.

b. Field liaison.

(1) Belvoir R & D Center

Mr. T.C. Bowen, AUTOVON 354-3476

(2) AFLRL

Mr. Walt Butler, Commercial (512) 684-5111, Ext. 3128.

c. Program coordination

(1) Belvoir R & D Center

(a) Mr. Mario LePera, ALJTOVON 354-3435;

Commercial (703) 664-3435

(b) Mr. Forrest Schaekel, AUTOVON 354-3576;

Commercial (703) 664-3576

(2) FORSCOM or TRADOC: To Be Determined

(3) MRSA

Mr. Cy Brown, AUTOVON, 745-3554;

Commercial (606) 293-3554

7. Reports

a. Data gathered during the program will be prepared in quarterly

report format by AFLRL, reviewed and approved by Belvoir R&D

Center, which will disseminate the reports to all participating

activities.

b. No formal reports will he required from participating organiza-

tions.

c. Reports concerning specific problems that may arise during the

program may be presented at any time. Such problems may include,

but not be limited to, the following:
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(i) Inadequate lubricant performance.

(2) Excessive oil usage requirements.

'(3) Unexpected component failures for which no explanation can be

assigned and which might be oil related.

8. Potential impacts to utilization of MIL-L-2104D multiviscosity lubri-

cants will be determined by obtaining data in the following areas

without introducing any disruptions to unit operations or tasking unit

personnel to do additional duties.

a. Changes in oil quality based upon:

(1) Engine performance

(a) Objective determinations

1. Total miles driven.

2. Oil consumed, gallons.

3. Hours of operation, where applicable.

4. Fuel consumption records.

(b) Subjective determinations

1. User comments

a. Engine starts easier, harder, or no change.

b. Engine develops more power, less power, no

change.

c. Other.

(2) Engine maintenance

(a) Engine changes.

(b) Organization usage data for the listed items.

I. Lead-storage batteries

2. Starters

3. Generators

9. Data Acquisition by USAFLRL

a. Oil analyses data for the programs will be obtained via a computer

print-out, which will be provided by the AOAP Lab at the test site

or a magnetic computer tape provided to AFLRL by MRSA.

b. Component usage data and vehicle and equipment operations data

will be obtained at organization level by requesting that the

maintenance and operations logs kept for each vehicle usually

discarded after 30 days be retained for pickup by the AFLRL test

34



monitor at intervals to be agreed upon during initial coordinat-

ing/liaison meetings.

Responsibilities

I. Belvoir R & D Center

a. Overall mission responsibility for the planning, coordinating,

funding, and implementing of the field validation program.

b. Keep POC's in support agencies and patticipating organizations

informed as to any discernible trends and any problems that may be

developing.

c. Oversight of monitor activities and data acquisition.

2. AFLRL

a. Establishing liaison through Belvoir R & D Center with the POC at

designated program sites.

b. Obtaining data relative to oil-related component usage and oper-

ating experience.

c. Obtaining oil analyses data from each AOAP Lab or from a magnetic

computer tape provided to AFLRL by MRSA, analyzing the data, and

disseminating the results.

d. Providing technical support as required to POC's in participating

organizations.

e. Publishing results of observations and sample evaluations on a

quarterly basis.

3. MRSA

Providing a magnetic tape containing AOAP data to AFLRL monthly.
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APPENDIX B

Field Validation Program Vehicles
and Equipment
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OPERATIONAL DATA
MIL-L-2104D OE/HnO 159-40 GRADE OIL FIELD VALIDATION PROGRAM

JatT-DECEMBER 1q84

2/6 CAV&LRI SQUADRON FT. KNOX, KY.

ALL FQUTPRENT ccNIBrUTTNG TO ANY GIVEN PtEMFNT

MODEL VE8IfCLE TOTAL 4IN MAX AVG VEHICLE TOTAL MIN MAX AVG

COUNT MILES m1LES .ILFS MILES COUNT HOURS 4OURS HOurS HOURS

(MILES) (HOURS)

M1008 4 5684 0 2273 1421.00 0

M1009 31 104010 0 7726 3355.16 0

M1010 9 10078 544 2359 1119.78 0

106A2 6 1q98 153 465 333.00 6 195 20 40 32.50

M113 27 21799 19 1431 807.33 27 3270 15 386 121.11

M151A2 61 119548 0 5945 Iq59.80 0

43 23 25496 94 2438 1108.52 23 2640 23 287 114.78

M35A2 22 51172 163 5796 2326.00 21 2903 a 314 138.24

M4q9A2C 4 4111 657 1465 1027.75 4 262 40 R3 65.50

M52A2 1 b57 657 657 657.00 1 97 97 97 97.00

54A2 6 4191 74 1422 698.50 6 247 8 E7 41.17

1551 21 A 139 0 933 387.57 (
M577 b 1911 27 803 31q.50 f 338 7 160 56.33

M60 b6 54204 1o 1569 821.27 66 7703 14 213 116.71

813AI 3 3717 122 1417 1239.00 3 287 99 100 95.67

1816 2 L373 7 4366 2186.50 2 279 1 278 139.50

8 8A 1 7114 01 1772 189.25 8 1850 108 425 231.25

M-380 1) 1932 46 1178 393.20 c

M886 1 595 R)5 1i5 895.00 c

M9 32 2 0166 2312 2354 2583.00 2 317 142 175 158:5C

OPERATIONAL DATA

MIL-L-2104D O/HDO 15-40 GRADE OIL FIELD VALIDATION PROGRAM
JULI-DECFMBER 1984

2/6 CAVALRY SQUADRON FT. KNOX, KY.
ALL EQUIPMENT CONTRIBUTING TO ANY GIVEN ELEMENT

MODEL VEHICLE TOTAL MIN MAX AVG

1OUNT FUEL(GAL) FUEL(GAL) FUEL(GAL) FUEL (GAL)
(FUEL)

M1008 4 589 0 325 147.25

M1009 31 6462 0 484 208.45

M1010 9 928 50 222 103.11
M106A2 6 832 57 201 138.b7
M113 27 11340 127 1065 642.22

M151A2 61 13434 0 1093 220.23
M3 23 11894 160 888 517.13

M35A2 22 8508 0 1303 386.73
M49A2C 4 645 90 298 161.25
452A2 1 204 204 204 204.00

M5142 , 941 77 249 156.83

M551 21 S750 0 1464 273.81

.577 6 1366 58 685 227.67

60 66 84774 290 2113 128.45

M813AI 3 621 108 279 209.67
4816 2 795 50 745 397.50

N88A1 8 12656 712 2725 1582.00

3R0 10 756 18 168 75.60
Ft86 1 256 256 256 256.00

M932 2 075 44A 527 497.50
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OPERATIONAL DATA
HIL-L-2104D O/BDO 153-40 GRADE OIL FIELD VALIDATION PROGRAM

JANUARY-DFCERBER 1985
2/6 CAVALRY SQUADRON FT. KNOX, K!.

ALL EQUIPMENT CONTRIBUTING TO ANY GIVEN ELEMENT

5001L ?fh!CLZ TOTAL "is all AVG 1NIICL2 TOTAL Nis BAR AVG
COONT RILES RILIS RILES mILEs COUNT NOONS 1a02s ROaRS mOveS
(OILES) (3003)

51003 9 43296 1859 11595 4810.67 0
81009 43 205750 619 10791 478.00 a .
1olo 9 22410 1690 3326 2490.00 0
510652 6 3835 453 769 639.17 6 652 76 142 108.47
11113 27 46206 132 30S7 1711.33 27 6210 27 460 230.30
515112 71 357133 249 12500 5o30.04 0
83 26 25183 213 2051 9646.5 26 6292 41 52; 242.00
53552 25 123087 1931 10403 4955.46 25 9249 102 726 369.96
04952C 4 15179 2435 4840 3794.75 4 1103 135 449 275.75

A5252 1 2789 2789 2789 2789.00 1 157 157 157 157.00
85A42 6 13649 759 3351 2274.83 6 1276 164 314 213.00
R551 22 26206 6 3840 1191.18 a
8577 3 3562 245 1775 1187.33 3 77; 214 264 258.00
S60 66 113326 615 2799 1792.82 66 16209 80 so 245.59
R81351 3 11515 2937 5312 3836.33 3 553 160 221 184.33
R61 2 4715 1993 2722 2357.50 2 425 182 243 212.50
5a6a1 15 14087 129 2664 939.13 15 2232 45 363 148.80
mesa 2 3300 1076 2224 1650.00 0
R886 I 785 785 785 785.00 a
R923 1 3399 3399 3399 33q9.00 1 155 155 155 15500
3932 2 14034 6494 7540 7017.00 2 762 357 GO5 381.00
8996 2 1365 539 846 692.50 0

SO93 INICLI TOTAL all "AE AVG vificzi TOTAL ai "At av
COaNt POL(GAL) FUEL(GAL) P0RL(30L) FaU3410L) cOON? OL(231 OIL(OTS) OIL(OTS) OIL(OTS|
(FR1L) OILIQT)

RIO$ 9 4097 136 967 45.22 3 10 2 4 3.33
31009 43 11679 35 1642 434.40 16 39 1 6 2.17
:101 9 2397 176 55 264.33 2 1 1 2 1.54
R10412 6 2749 303 959 494.61 4 23 1 a 5.75
5113 27 3171 2B5 2975 11714.74 27 095 I 93 33.15
115112 71 34303 14 139 483.14 67 355 1 18 5.30
NJ 26 22702 9 1911 813.15 19 387 1 76 20.37
33542 25 22690 179 2330 907.60 24 355 3 27 14.79t49A2C 4 2890 540 961 72. 56 4 54 3 29 13.56
@52&2 1 576 570 570 5160 1 4 4 S 6.00
54l2 6 2365 259 539 397.50 6 52 5 16 3.67
551 21 17236 67 2363 032086 11 89 I 21 6.09
8577 3 2102 642 615 727.33 3 54 I1 24 14.00
"4 64 240461 1272 5113 3643.35 66 11753 30 356 173.060313a1 3 1363 554 742 627.67 3 19 9 6.33
4416 2 1299 504 793 649.50 2 37 29 16.50

I6si1 15 37210 263 6904 240.67 14 761 2 246 54.36
4430 2 262 11 164 141.00 0 .
Soo 1 123 12e 123 12.60 0
3923 1 70 704 704 704.60 1 3 3 3:00
8932 2 2603 1231 1572 1401.50 2 10 6 5.00
5190 2 124 40 o 62.00 0



CPI1ATTONAL DA7A
ITL-L-2104OD OE/HDO 159-40 GRADE OIL FIELD VALIDATION PROGRAM

JOLY-DECEMEER 1984
2/6 CAVALR1 5QUADRON FT. KNOX, KY.

EQUIPMENT ?FPORTING DATA FOR MI!ES, HCURS, AND FUFL
AS APPLICABLF, PER MONTH

9ODEL VEHICLE TOTAL 11 MAX AVG VEHICLF TOTAL IIN MAX AVG
CCUNT MILES 4ILES MILES MILES COUNT HOURS HOURS !IOURS HOURS
(MILES) (HOoRS)

f1o08 4 9,684 0 2273 1421.00 0
M1009 .31 103795 0 7726 3348.23 0
M1010 3 13078 4*4 2359 1119.78 0
3106A2 6 1738 142 457 289.67 6 162 16 3; 27.00
Ml13 27 21360 18 1431 791.11 27 1221 15 386 119.30
M151A2 61 119447 0 5945 1958.15 0
.3 23 15126 '94 2126 657.65 23 2230 17 28; 96.96
M35A2 21 45145 Ll 5796 2149.76 21 2835 2 314 135.00
M49A2C 4 4111 (,57 1U65 1027.75 4 259 40 83 64.75
152A2 1 657 657 657 657.00 1 97 97 97 97.00
154 A2 6 4011 57 1360 668.50 6 234 7 83 39.00
,551 21 7847 0 902 373.67 0
9577 6 1738 27 792 289.67 6 27; 160 45:67
M60 66 53429 140 1559 809.53 r6 7644 1*4 13 115.82
M813A1 3 1620 q22 1378 1206.67 3 278 89 99 q?.67
'1816 2 4373 7 4366 21R6.50 2 279 1 278 139.50
M98A1 h h877 50 1-72 535.63 1a15 94 U25 226.88

I880 10 38db 46 117q 389.60 0
913 6 1 95 95 115 995.00 r
9932 5166 2312 2351 2581.00 2 317 142 175 118:50

OnEL VFHICLF TOTAL MIN MAX AVG
COUrNT FUEL(GAL) FIFL (GAL) FfJFL (GAL) -UPL(GAL)
(FUEL)

1oo 4 464 0 200 116.00
91009 31 6351 0 480 204.87
m1010 '4 928 90 222 103.11
4106A2 f 332 57 201 139.67
9113 27 17265 127 1065 639.!*4
M151A2 61 13186 0 1093 216.16
93 23 9914 160 8R 431.04
135A2 21 Q121 0 1303 386.71
M49A2C 4 6*45 90 298 161.25
M52A2 1 204 201 204 204.00
M34A2 6 141 77 249 156.R3
M551 21 5750 0 1164 273.31
l577 6 1366 58 695 227.67
,60 66 89317 290 2113 1262.6d
W!l13Al I 62q 108 279 209.67
9*1 2 795 50 7*45 97.50
44I 4 12206 712 2725 1525.75
98R0 10 756 19 168 75.60
986 1 256 256 256 256.00
M9432 2 975 448 527 487.50

MODEL VErIICLE TOTAL TOTAl. TOTAL MILES PFm 1LS HOURS P"
COUNT 4IL%.; fOURS FUEL(GAL) HOUR FUEL(GAt) FUFL(GAL)

M1008 4 5684 464 12.25
mlOOl i1 103795 6351 16.34
11010 0 10070 928 10.86
1106A2 6 1738 162 832 10.73 2.09 0.19
M113 27 21360 3221 17265 6.63 1.24 0.19
1151A2 61 119*447 . 13166 9.06
13 23 15126 223D 9114 6.78 1.93 1.22
M35A2 21 45145 2R35 q121 15.92 5.56 0.15
M*49A2C 4 4111 25q 6*45 15.87 6.37 .40
452A2 1 657 17 204 6.77 3.22 0.*4
M94A2 6 4011 134 941 17.14 4.26 0.25
1551 21 71347 5750 1.36 .
9577 0 1739i 274 1166 6.34 1.27 3.20
M60 t3 j3429 7644 P1337 6.99 0.64 O.oq
9813A1 3 3623 270 629 13.02 5.76 n.44

4816 2 *4173 279 795 15.67 5.50 q. 35
.988A1 4 t,7

7  
1815 12206 1.79 0.56 0.15

d80 10 11986 7 6 5. 114
R6 7 256 1.50

M912 51,6 317 175 16.30 5.o30 33
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OPERATIONAL DATA
MIL-L-2104D OE/EDO 15W-40 GRADE OIL FIELD VALIDATION PEOGRAN

JANUARY-DECEMBER 1985
2/6 CAVALRY SQUADRON FT. KHOX, KY.

EQUIPMENT REPORTING DATA FOR MILES, HOURS, FUEL,
AND OIL, AS APPLICABLE, PER MONTH

RODEL VEHICLE TOTAL MN MAI AVG ?RNICLE TOTAL nIl "At AVG

COUNT MILES 41LES MILES mILS COOT ROUNS "OUtS 40O0S HOURS

(MILES) (HOORSI

1l1008 3 7033 1022 3577 23*.33 0
B1009 t8 17770 316 3377 907.22 0
1010 2 562 221 391 261.00 0

11106A2 0 691 49 302 172.75 4 1%1 5 6; 35:25
M113 27 18396 49 1619 681.91 27 2363 10 195 37.52
615162 66 98560 20 8175 1493.64 0
33 17 4066 6 693 239.18 17 643 1 07 37:82

535A2 29 55676 695 5255 2326.17 29 4540 34 609 189.17

H99A2C 1 3657 640 1390 914.25 0 306 95 119 76.50

S2A2 1 47 479 1474 474.00 1 35 35 35 35.00

MSll2 6 61486 505 1936 1081.00 6 591 39 142 90.17

8551 10 b053 60 1999 605.30 0
M577 3 910 129 593 303.33 3 356 83 19; 111:67
M60 66 72758 219 2363 1102.90 66 10139 29 428 153.55

e1i3*1 3 4530 90R 2680 1510.00 3 193 a5 78 69.33
M816 2 2259 1091 1168 1129.'0 2 190 50 90 70.00

881 19 6991 19 1427 495.79 14 1008 15 191 72.00

A923 1 1132 1112 1132 1132.00 1 53 53 53 53.00

8932 2 3023 398 2125 1511.50 2 159 61 73 77.00

mOEL VIEICLI TOTAL Rig mat1 AVG VEUICLE TOTAL FM M4! AV
COup? POEL(CAL) rOEL(GAL) PURL(G&L) FORL40ALY COull OIL(0ES) OIL4OTS) OTL(OTS) OL(0QSI
(FEL) OILIGIS)

M008 3 999 32 739 114.67 3 10 2 3.33
Ri309 i6 1739 29 211 96.61 1 37 1 5 2.06
q1010 2 69 21 97 34.00 2 3 1 2 1.50
810662 9 348 25 172 .7.90 4 16 1 6 9.50
8113 27 12564 101 1318 966.07 27 802 I 93 29.10
815162 66 8111 I 785 133.50 66 342 1 1 5.18
N3 17 3591 27 SRO 211.24 17 352 1 76 20.68

13562 29 9427 69 792 312.79 29 124 3 27 33.67
:4962C 4 899 191 238 211.00 9 43 3 20 30.15
85242 1 90 90 90 90.00 1 9 9 9 9.0
859A2 9 1201 115 297 200.17 6 50 5 19 6.33
8551 30 3136 22 1209 391.60 t0 78 1 21 7.60
R%77 3 706 146 ]57 236.00 3 so 7 24 16.67
60 66 136983 381 389 2219.99 66 11296 20 358 171.14
8III1 I SO 129 251 183.00 3 16 1 q 5.33
n816 2 538 211 327 269.00 2 37 a 29 16.50
8693 1 16990 200 31%6 1177.96 19 686 2 296 98.96
R923 1 217 217 217 217.00 1 3 3 3 3.80
8832 2 110 227 2143 255.00 2 10 9 6 5.09

OO2L IIMICLI TOTIL TOTAL TOTAL TOTIL miLs Pot RILES P1t RILtS PER sMgS PER ROS PER
COODT RILES d006m POEL(GAL) OIL(CTS) RooM FORL(GAL) OLOT0S) POELIGAL) OTL(OTS)

3OO6 3 7033 149 10 7.%5 703.300
"1009 to 17770 1739 37 10.22 60.270

R3030 2 562 66 3 .26 17.333
83o6a2 9 691 141 398 1 9.90 1:.99 3.389 0:9 7:3
8ll 27 16396 2363 12589 802 7.79 1.96 22.990 0.19 2.95
9351&2 66 96so se1 392 1.19 26.296
N3 !1 9066 641 3591 352 6.32 1.13 1.566 0.18 1:83
ni352 29 55676 9590 9927 328 12.31 5.93 170.35 0.90 13.69
RM962C 4 3657 306 699 13 11.95 9.33 05.047 0.36 7.12
852&2 1 474 is 90 9 3.59 5.27 196.300 0.39 6.1S
85962 6 6906 593 1201 5 11.99 5.90 129.720 0.85 10.82
8551 10 6053 1916 76 1.77 17.603
8S77 3 910 356 706 so 2.56 1.29 18.200 0.50 7:12
860 66 72756 10131 11603 11296 7.1 0.50 6.991 0.01 0.90
981i1l 3 9530 193 599 16 23.97 8.25 283.125 0.35 12.06
8I16 2 2259 IS0 538 37 16.19 9.20 61.059 0.26 3.76
N111 19 69911 1006 16490 686 6.69 0.92 10.125 0.06 1.67
3923 1 1132 53 217 3 21.36 5.22 377.333 0.29 17.67
8832 2 J023 159 538 t0 19.63 5.93 302.300 0.30 15.90
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OPERATIONAL DATA
MIL-L-2104D OE/HDO 15V-40 GRADE OIL FIELD VALIDATION PROGRAM

JANUART-DICENBEB 1985
2/6 CAVALRY SQUADRON FT. KNOX, KY.

EQUIPMENT REPORTING DATA FOR MILES/GAL, MILES/HR, MILES/QT,

HRS/GAL, AND HRS/QT

MODEL VEHICLE TOTAL TOTAL MILES PER
COUNT MILES HOURS HOUR

M106A2 6 2925 536.0 5.4571
M113 27 43113 5791.0 7.4448
M3 26 23047 5077.0 4.5395
535A2 25 105512 8683.0 12.1516
M49A2C 4 12947 1018.0 12.7181
352A2 1 2357 148.0 15.9257
M54A2 6 12497 1248.0 10.0136
M577 3 3424 753.0 4.5471
M60 66 107508 14776.7 7.2755
M813A1 3 10183 510.0 19.9667
M816 2 4586 415.0 11.0506
M88A1 15 13541 2167.0 6.2487
M923 1 3399 155.0 21.9290
5932 2 11618 712.0 16.3174

OPERATIONAL DATA
MIL-L-2104D OE/UDO 15W-40 GRAD? OIL FIELD VALIDATION PROGRAM

JANUART-DECEMBER 1985
2/6 CAVALRY SQUADRON PT. KNOX, KY.

EQUIPMENT REPORTING DATA FOR MILES/GAL. MILES/HR, MILES/VT,
HRS/GAL, AND HRS/QT

MODEL VEHICLE TOTAL TOTAL MILES PER
COUNT MILES FUEL(GAL) FUZL(GAL)

M1008 9 43124 4097 10.5258
M1009 43 204992 18498 11.0818
N1010 9 21721 2289 9.4893
1106A2 6 2737 2217 1.2345
M113 27 42547 29383 1.4480
M151A2 71 336695 32194 10.4583
53 26 21514 18746 1.1477
M35A2 25 116406 21234 5.4821
M49A2C 4 14215 2759 5.1522
R52A2 1 2730 570 4.7895
854A2 6 13373 2365 5.6545
5551 19 24272 16056 1.5117
1577 3 3188 2088 1.5268
560 66 108149 225641 0.4793
5813A1 3 10756 1757 6.1218
5816 2 4586 1252 3.6629
8881 15 12888 34788 0.3705
5880 2 3300 282 11.7021
8886 1 785 128 6.1328
R923 1 3399 704 4.8281
R932 2 13626 2649 5.1438
"998 2 1385 124 11.1694
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OPERATIONAL DATA
4IL-L-2104D OE/HDO 159-40 GRADE OIL FIELD VALIDATION PROGRAM

JAUUARY-DECERBER 1985
2/6 CAVALRY SQUADRON FT. KNOT, KY.

EQUIPMENT REPORTING DATA FOR MILES/GAL, MILES/HR, mILES/oT,
HRS/GAL, AND HRS/UT

MODEL VEHICLE TOTAL TOTAL RILES PER
COUNT MILES OIL(QTS) OIL(QTS)

M1008 3 7033.0 10.0 703.300
M1009 18 17770.0 37.0 480.270
M1010 2 562.0 3.0 187.333
M106A2 4 692.0 20.0 34.600
M113 27 18928.0 866.0 21.857
M151A2 66 97659.0 342.0 285.553
M3 18 4414.0 363.5 12.143
M35A2 24 59415.0 345.0 172.217
M49A2C 4 4204.0 54.0 77.852
M52A2 1 474.0 4.0 118.500
.541A2 6 6821.0 52.0 131.173
M551 11 6062.0 79.0 76.734
M577 3 1011.0 51.0 19.824
M60 66 66113.4 11408.0 5.795
M813A1 3 4692.0 19.0 246.947
M816 2 2259.0 37.0 61.054
M88A1 14 7272.0 711.0 10.228
1923 1 1132.0 3.0 377.333
M932 2 3023.0 10.0 302.300

OPEBRATIONAL DATA
MIL-L-2104D OE/HDO 15V-40 GRADE OIL FIELD VALIDATION PROGRAM

JANUARY-DECEMBER 1985
2/6 CAVALRY SQUADRON FT. KNOX, KY.

EQUIPMENT REPORTING DATA FOR MILES/GAL, RILES/HR, MILES/QT,
HRS/GAL, AND HRS/QT

MODEL VEHICLE TOTAL TOTAL HOURS PER
COUNT HOURS PUEL(GAL) FOEL(GAL)

M106A2 6 495.0 2277 0.217382
M113 27 5685.0 29271 0.194220
13 26 4693.0 18926 0.247966
M35A2 25 8632.0 19527 0.442055
M49A2C 4 1006.0 2523 0.398732
852A2 1 148.0 489 0.302658
854A2 6 1211.0 2306 0.525152
m577 3 705.0 2088 0.337644
M60 66 14744.9 22443 0.065698
M813A1 3 519.0 1738 0.298619
8816 2 415.0 1252 0.331470
M88A1 15 2020.0 34488 0.058571
M923 1 155.0 704 0.220170
M932 2 712.0 2566 0.277475
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OPERATIONAL DATA
MIL-L-2104D OE/HDO 15W-40 GRADE OIL FIELD VALIDATION PROGRAM

JANUARY-DECEMBER 1985
2/6 CAVALRY SQUADRON FT. KNOX, KY.

EQUIPMENT REPORTING DATA FOR MILES/GAL, MILES/HE, MILES/CT,
HRS/GAL, AND HRS/QT

MODEL VEHICLE TOTAL TOTAL HOURS PER
COUNT HOURS OIL(QTS) OIL(QTS)

M106A2 4 143 21 6.8095
M113 27 2452 869 2.8216
M3 18 824 386 2.1347
M35A2 24 4397 318 13.8270
M49A2C 4 306 43 7.1163
M52A2 1 35 4 8.7500
M54A2 6 541 50 10.8200
M577 3 365 51 7.1569
M60 66 9031 11264 0.8018
M813A1 3 199 19 10.4737
M816 2 140 37 3.7838
M88A1 14 1108 706 1.5694
M923 1 53 3 17.6667
M932 2 154 10 15.4000
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C'PFATIONAL DATA

MIL-L-21041 OF/HDO 15W-40 GRADE OIL FIELD VALIDATIOI PROGRIM

AOGUST-DECEMBF 1984

9 TROOP, FIRST SQUArRO4. 3RD ACR FT. ELISS, TEXAS

ALL EQIITPMFNT CONTRIBUTING TO A4Y rIVF4 ET.FM-NT

MODEL VFHICLE TOTAL MIN MAX AVG VEHICLE TOTAL MIN 1AX AVG

COUNT MILES MILES M1LFS MILS COUNT HOUBS 4cuRs HOUIS Hoors

(IILES) (HOURS)

m106A2 3 1212 360 434 404.00 3 106 28 42 35.33

11JA1 8 3944 384 760 493.00 8 420 38 80 52.50

.151A2 4 5013 033 2026 1253.25 c

M220Al 4 1095 55 388 273.75 4 97 4 38 24:25

435A2 4 3313 224 1512 02 8 .25 4 149 14 1 37.25

577A1 1 314 314 314 314.00 1 34 34 34 34.00

M60A 1 12 3r61 182 609 330.oE 12 4n4 7 A ) 60 33.67

188A 1 1 4,38 a88 4sp 48p.00 1 40 40 40 40.00

ODERATICNAL DATA

MIL-L-2104D 09/f[O 15W-40 GRADF OIL VIELD VALIDATION PROGRAm
AUGUST-DCFCEBER 1984

11 TROOP, FIRST SQUACRON, 3UD ACR FT. FLISS, TEXAS

ALl F 'IJTg"NT CONTRIBUTING TO ANY GIVFN FLFM-NT

MODEL VrH!CL7. TOTAL MIN MAX AVG

COUNT OIL (CTS) OIL (CIS) CIL (QTS) OIL(CTS)
OIL (%TI)

1106A2 1 4 4 4 4. 00

M113A1 7 69 21 q.Q6

4151A2 1 8 1 3 P.00
m2'0A 1 3 77 Iq 33 25.67

MJ5A2 1 8 a 8.00

n577A1 1 2 2 2 2.O0

MbOA1 12 326 4 92 27. 17
. 91 61 6P 68.00
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OPERATIONAL DATA
MIL-L-2104D OE/HDO 15W-40 GRADE OIL FIFtD VALIDATION PROGRAM

AUGOST-DCEMBEP 1984
B TROOP, FIrST SQUACRONM 38 ACE FT. ELISS, TFXAS

EQUIPMENT REPORTING DATA FOR MILES, HOURS,
AND OIL, AS APPLICABLE, PER MONTH

MODEL VEHICLE ?OTAL MIN MAX AVG VEHICLE TOTAL MIW MAX AVG
COUNT MILES MILES MILES lILES COUNT HOURS HOURS flOUNS HOURS
(MILES) (HOONS)

N106A2 1 252 252 252 252.00 1 23 23 23 23.00
M113A1 7 2343 42 676 335.%3 7 259 5 71 37.00
m220A1 3 89) 237 383 29q.67 3 9s 23 38 28.33
m35A2 1 437 437 437 437.00 1 19 19 19 19.00
M577A1 1 127 127 127 127.00 1 16 16 16 16.00
,u 0A1 12 2636 22 542 219.67 12 266 2 59 22.17
3fA1 1 436 486 i36 U86.00 1 (40 40 40 40.00

OPFRATICNAL DATA
MII,-L-2104D O/4DO 15W-40 CRAD: OIL FIELD VALIPATT ': -7OPAM

AUGUST-DPCEMBER lQA4
6 TROOP, r!RST SQUArFON, 3RE ACR FT. FLIS7, 7T'A;

7QUInM FkT REPORTING DAIA FOR MILES, HCifqS,
AND OIL, AS APPLICABLE, PR PONTH

1O'EL VEIIICLF TOTAL MIN "AX AVG
COUNT OIL (CTS) CIL (CTS) OIL (QTS) OIL (CTS)
oIL (QTS)

M11 6A2 1 4 4 14 4.00
M113A1 7 69 5 21 9.86
M220A1 3 77 19 33 25.67
M35A2 1 4 / 14.00
M577kI 1 2 2 2 2.00
M60AI 12 326 4 92 27.17
M884 1 1 be 68 68 68.00

OFFPATIONAL DATA
IL-L-2104D O7/HDO 154-'Jil GRADI' OIL FIFLD VALIIATIOn PPORAM

AUGUST-DECEMBER 1984
1 TROOP, FIRST SQUADROn, 3RD ACR FT. PLISS, TEXAS

EQUIPM7NT RFPOFTING DATA FOR MILES, HOURS,
AND OIL, AS APPLICABLE, PER !ONTH

MODEL VFHICLE tOTAl. TOTAL TOTAL MILES Por MITFS PER HOURS PER
COUNT t1ILFS HOURS OIL(QIS) HOUR OIL(QTS) OIL(QT:)

MlObA2 1 252 23 4 10.96 63.00 5.75
1113A1 7 2348 259 69 9.07 14.03 3.75
M220A1 3 3q9 q5 77 10.58 ll.b9 1.10
M35A2 1 437 19 14 23.00 109.25 4.75
M577A1 1 127 16 2 7.94 63.50 3.00
'16OA1 12 2636 266 326 9.91 8.09 0.82
09AA1 1 uil6 40 6A 12.15 7.15 0.59
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OPERATIONAL DATA
MIL-L-2104D OE/HDO 15W-40 GRADE OIL FIFLD VALIDATION PROGRAM

JANUARY-SEPTIMBER 1985
3RD ACE FT. ELISS, T!XAS

FQrJIPMENT REPORTINr DATA FOR MILES, HOURS, FUL,
AND OIL, AS APPLICABLE, PFR MONTH

MODEL V EIIICLF TOTAL 'IN MAX AVG VEHICLt TOTAL MIN MAX ATr
COUNT MILES MILFS MTLES MII.ES COUNT U0085 'IOUR., HOORS HOURS
(MILES) (HOURS)

AVLB 5 1394 77 454 278.PO 5 198 7 PS 39.60
COMPR 0 1 15 Ic 15 15.03
D7F 0 2 .44 40 54 L7.00
F1500 0 1 3 q 5 50.00
G4OC 0 3 17 8 17 12.33
JHGV75 0 1 6 F. 6.00
MLT6CH 0 2 4 10 14 12.00
S1008 15 12050 9 2716 03 33 0
M1009 38 28115 15 f1930 739.87 0 .
n1015 3 4441 70 203 147.0 3 67 18 30 32.33
M106A2 23 11549 lb8 787 502.13 23 1095 1 A 72 47.15
4109A2 11 5128 112 896 4b6.1a 11 r169 15 121 51.73
M109A3 13 .A65 l 744 1119. 2 13 232 2 60 17.85
f113A1 120 70133 35 2271 584.44 120 3qO48 4 236 67.06
m123AI 1 39 39 39 19.00 1 5 5 n
M151A2 '7 136376 10 11034 1771.12 .

M220A1 50 28582 129 1019 571.64 f0 312 10 170 2:.47
m275&2 1 315 315 315 315.00 1 26 26 ?f, 26.00
435A2 90 44091 10 1630 489.90 1') 1550 1 307 39.45
M36A2 4 qq a 8 228 122.25 4 96 6 t,' 21.50
M49A2C 3 733 10 375 244.33 3 ?75 3 145 91.67
352A2 9 5b

7
2 76 16o4 630.22 q 293 10 75 32.56

A54A2 41 23879 10 3166 582.41 41 1744 1 117 42.54
A54IA2 7 3q36 326 720 562.29 ' 317 27 83 45.29
514dA 1 19 '515 !j 961 395.53 19 753 2 89 39.63

m561 22 10290 30 1093 467.73 0
1577A1 22 R291 20 764 376.41 22 1324 14 12 60.18
M578 5 760 25 257 152.00 5 96 13 29 19.20
M60A1 151 b3372 28 1540 419.68 131 7546 1 146 49.97
m728 3 2173 291 1525 724.33 3 1514 26 95 51.33
m92 3 1170 195 524 390.00 1 iqe 198 199 198.00
m813 16 9281 5) 1562 580.06 16 968 2 242 54.25
M816 3 824 65 668 274.67 3 60 6 33 20.00
M817 4 661 30 424 165.25 4 54 1 36 13.50

4818 4 423 (43 215 105.75 4 67 8 25 16.75
M88A1 16 7223 8 1280 151.44 16 991 1 215 b1.94
n8so 2 49o 2170 213 2490.00 0
9883 1 1100 1100 1100 1100.00 1
A884 3 355 33 z32 118.33 0
4885 1 73 73 73 73.00 0
1886 3 2543 408 1074 847.67 1
m887 2 766 146 620 383.00 9
3890 2 2049 926 1123 1024.50 1
3911 2 2185 539 1646 1092.50 0
m936 1 67 67 67 67.00 1 8 8 8 A:00
m977 2 1012 190 822 506.00 2 100 19 81 50.00
M978 3 874 275 323 291.33 3 101 28 38 33.67
PIO0 0 1 12 12 12 12.00
1.5Ki 0 14 2059 1 370 147.07
1OKW 0 3 273 2 200 91.00
250000 0 1 216 216 216 216.00
3Kd 0 4 41q 24 185 104.75
30KW 0 2 439 202 237 219.50
4.2KW o 12 543 10 105 45.25
5KW 0 9 1124 16 298 141.50
60KW 0 3 76 2 59 25.13
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OPRRATTONAL IATA
MIL-L-21014D OF/IPO 151-40 GRADE OIL FIELV VAIDATION PROrR%9

JANUARY-SEPTIBMRR 1085
3RD ACR FT. BLISS, TEXAS

TQUIPHFWT REPORTING DATA POP rILlS, HOURS, FUFL*

AND OIL, AS APPLICABLE, PI'R MORTH

MODAL IMCLE TOTAL "IN "&I AVO VFRCLT TOTAL Mrs MAY Ato
COUNT FUEL(GAL) FU RL(GAL) FIUL (AL) FOIL(CAL) COUT O17(OT 91 (115 } OIL(Q?!) OIL(91 )
IfEL) uILIOTS)

AILD 5 2781 205 80 S49.20 5 135 1 '1 27.00
coLPI 1 6 6 6 6.00 1 2 2 2 I.S0
07F 2 399 189 210 199.50 2 95 10 85 I7.S0
1l50 I 157 17 1%7 157.00 1 is 1% 1. 1. 00
GNOC I is 70 1t 11.67 3 11 1 6 3.67
JIIGWIS 1 3 3 3 3.00 1 5 5 5.00
8L16Cl 2 56 25 31 24.00 2 4 1 3 2.00
A8100 Is 1305 5 375 87.00 15 14 I 9 2.0

ll0ov i8 2750 5 275 72.37 is lil 1 11 3.26
A101s I 15 1- ; 65.00 1 A 1 4 2.00
8106&2 23 5386 75 411 238.17 23 6sOo 1R 30.00
810 2 11 3064 98 558 278.55 11 2m7 I 40 18.77
A70963 13 651 10 1F0 50.08 11 1 7 6 2.52
RIIJA1 120 348jo 10 971 290.25 120 2679 1 228 22.J2
4123AI 1 11 I 11 11.00 1 1 1 1.00
115112 77 12385 1 7J5 160.88 77 514 I 11 b.68
82207i 50 14749 5 719 288.98 10 1017 1 71 2o.78
9275&2 1 76 1., 76 76.00 1 2 2 2 ?.00
81t562 10 98 3 361, 106.15 1.1 570 1 Q, 4.31
RibA2 ]50 11 14.I F7.50 8 26 I 14 6.%A
8A492C 3 255 10 150 85.00 1 J1 1 21 10.31
85262 9 1210 20 480 134.48 9 '9 1 8 3.22
8,4A2 1 330 3q 593.4 1 41 473 1 42 11.f6
A43A2 7 7.8 E0 1,.2 107.71 7 )1, 2 1' ,.00
R8'.486 19 2954 15 312 155.87 7q 245 4b 12.89
4,01 22 1768 b 1137 Ro.3q 22 1q 12

q  
7.23

8A771 22 8781 30 492 217.32 22 414 1 61 19.71
R578 5 775 30 314 155.00 5 25 I 12 %.00
R60A1 151 117252 13 1673 908.S6 1"1 11974 1 '.4 7.10
8728 3 3331 421 1607 1111.00 3 27 7 11 9.00
8712 3 209 JO 138 69.67 1 18 2 2S 11.33
"A 13 16 22 1 10 182 141.38 16 16 17 5.48
nfllb 3 277 12 21U 92.3J 3 q 1 5 3.00
8097 a 331 20 2zm 82.7i 4 17 1 9 4.25
n8o6 4 e71 25 143 67.75 4 68 1 21% 16.00
RRAI 1b 76089 5 2088 880.56 16 1871 1 100 717.06

8.1O 2 390 140 20 195.00 2 6 1 1.00
11843 I ti1 141 141 141.00 1 1 t 1."O

1111 3 36 5 16 12.00 3 7 2 2.33
ARMS I 30 30 30 30.00 1 2 2 2.00
8,l46 3 135 93 122 111.67 3 5 1 2 1.67
R847 2 a5 20 05 82.50 2 1 1 i 1.50
M810 2 165 75 110 92.50 2 78 7 7 7.30
"111 2 863 106 77' 881.50 2 J3 6 2R 17.00
R916 1 10 10 10 10.00 1 1 1 1 1.nO
m977 2 235 '92 I'l 117.50 2 A 2 4 8.00
8978 1 861 145 198 153.67 3 8 2 1 2.67
PlO0 I 3 3 3 3.00 1 1 1 1 1.00
1.58 17 469 7 185 13.50 14 42 1 q 3.00

los 3 406 6 350 1m5.33 3 18 1 9 4.67

253000 1 250 230 250 250.00 1 7 7 7 7.00

383 4 129 5 85 32.25 4 6 1 2 1.90
J)K8 2 600 100 300 300.OC 2 3 I 2 .50
4.19V 12 203 6 jo 16.12 12 %4 1 12 4.12

5x8 0 740 5 250 92.50 q 78 1 1 .50

60ol 3 97 12 60 32.33 3 7 1 5 2.33
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OP"ATTONAL DATA
MtL-L-21J4 ) 00/il0O 1SM-40 rPAVP OIL rIFL9 TAIIDAT[O-1 IOGRAM

.IANUART-SETENDFO 1915
3RD ACR Fl. 6L15:N T

9
XAS

ZQUIPPENT REPORTING DATA FOR 0IL!S, HiCOHS, "UPL.

AND OIL, AS APPLICABLE, !1'15 MONTH

UD001. TfntCLF TOTAL rITA!. TOTAL TOTAL 47LS Pro 4711's pro nTLPS Pfr 1lflOU pf5 9n03s F!P
CUURT RILES HoRS1 FUL(IAL) nlLIQTSI floo Fr'.L (GAL) nIL (QT9. 1-L(.AL) 0IL(CTS)

A1B 5 1394 196 2781 135 7.04 0.71 1.13 1.07 1.47

LURPR I I 1i 6 2 2.50 0.00

D7F 2 '4 399 15 .. 2 0.99
P1500 1 51 157 1 0.34 1.93

,;SO L 37 35 1I 1.06 1.34

J11G75 I b 1 .2.0n 1.20

M1.T6CR 2 2% 56 0 .3 A.00
41008 1s 12053 1311 16 .23 119.72
11009 34 20115 . 2750 124 V).22 726.7.
Alois 1 441 67 195 6 6.,8 2.26 71.50 1.16 11.17

M106A2 23 11549 lOq9 5186 690 10.6s 2.16 16.74 0 .20 1.57

410i92 11 5128 Sul 3064 207 9.01 1.47 29.Al 1.17 7.7b

A106A3 13 24 65 '12 hsl 34 10.63 7.79 72.50 J. 36 6.82

911361 120 70113] qO1 34413 2679 8.71 2.01 26.1R 3.21 3.0
012361 1 39 I 1 7.A0 3.15 19.00 '.45 S.00
R151*2 77 136376 . 1235 5141 1.51 2" .12
M220A1 50 28512 1124 1,749 1037 9.Is 1.q4 27.54 1.21 3.01
1277A2 1 315 2,, It. 2 12.12 4.14 15i.t .14 1.00

145A2 90 49091 1550 4423 570 12.42 3.b4 77.19 -.13 A..23
n916*2 II 4401 If 3-,r 26 5.60q 1. ti 10.0l .25 5.31

349*C 3 731 27 255 j31 2.67 2.87 2 1.h 1.0 A. 7

-52A2 5 5672 213 1510 20 11.55 4.6q 15.5q 1.24 17.10

2582 49 287 1744 j31 478 11.h,9 6.23 144.97 .(6 3.65
443*2 7 1931 311 71.4 3, 12.12 S.22 152.4. h.42 Q. Oh

054865 19 7515 71.1 ''154 245 9.98 2.54 1'1.67 1.51.07

456b1 22 11290 176q 11 1.2 64.72

457741 22 4128 1 1324 a 785 151 i 6. 29 1.783 111011 (1.211 3.05
q578 5 760 1, 77 25 7.02 0.98 10.40 '.17 1.46
mt.0t1 151 6)372 754h 1 17252 11974 4.00 0.q4 %. 'q -J.0% n.61

1728 1 2171 155 1313 27 14.11 0.6; 40.46 1. I 5.70

1792 3 1170 1)A 204 14 5.91 '.he 11. 41 1.0 1.q7

1ll lb 281 6Ib 2294 14 11.61 4.35 11.73 n.18 .21

R16 1 '124 )) 277 1 13.73 2.77 q.54 1.22 6.67

1817 6 b6l 34 111 17 12.A4 2.09 18.80 . 16 5.18

4,158 6 4] ,47 271 64 b. 11 1.. 9.61 n. 2% 1.05

415181 56 7223 911 140Jq 1473 7.2q 0.51 3.16 '.07 n.53

9040 2 4qo 390 11 12.77 a30.0
M088 1 1100 t1 7.60 1100.00

4584 3 .555 36 7 9. 0114 50.'I
MASS 1 7) 30 2 2.43 1510

9866 1 2543 335 1 " 1. 114 " .n

0887 2 766 0 3 q.01 215.33
4o90 2 204 9 15 14 51.04 104.14

4q11 2 2105 RAI 34 2.47 64.26

4916 1 b7 d if 1 8.34 6.70 67.00 1.90 A.On

4477 2 1012 100 235 a 10.12 4.31 12h.%0 (1.61 12.50

4978 3 47 101 041 8 8.6% 1 .0 100.25 1.22 12.63

PO0 I 12 1 I 4.00 12.00

1.511 IQ 2051 469 42 4. 19 q.02

IOR¥ 1 2.7] ob 14 1.67 19.5n

250%001 U 1 216 250 7 .3. a 10.44

K16 i .l5 129 6 1.25 69.83

101R 2 41q h0o 3 n. for.71 16.3

4. age 52 3 43 203 59 . 2. 0 Q.'23

566 8 1124 140 26 1.52 40.14

hOKv 76 07 7 0.78 In.Af
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OPRRATIONAL DATA
MIL-L-2109 OE/HnO 151-40 GRADC OIL FIELD VALIDATION PROGRAM

JANUART-SEPTEMBER 1985
3RD ACE FT. BLISS, TFXAS

EQUIPMENT REPORTING DATA FOR MILES/GAL, ILES/HR, MtLES/QT,
HRS/GAL, AND HRS/QT

MODEL VEHICLE TOTAL TOTAL MILES PEP
COUNT MILES HOURS HOUR

AVL8 6 1693 249.0 6.79q2
81015 3 441 67.0 6.5821
8106A2 27 14154 1638.5 8.6384
M109A2 11 7848 871.0 9.0103
N109A3 37 12450 1060.5 11.7397
113A1 138 96481 10939.5 8.8195

M123A1 2 405 54.0 7.5000
M220A1 57 39863 4331.5 9.2030
M275A2 3 833 59.0 14.1186
?35A2 143 100119 7521.9 13.3104
M36A2 6 1392 209.6 6.6436
M49A2C 3 1266 590.0 2.1458
M50A2 1 593 35.0 16.9429
M52A2 16 9629 528.4 18.2224
A54A2 60 46855 3551.G 13.1949
?543A2 10 6137 615.0 9.9789
M5 SA 20 10382 1153.5 Q.O004
m55A2 2 255 18.0 14.1667
M577A1 25 11121 3159.9 3.51q4
M578 6 1256 l4q.0 8.4295
M60Al 162 94436 11584.6 8.1519
M728 3 2239 162.0 13.8210
M792 1 362 lqR.0 1.8283
M813 22 21623 1537.0 14.0683
8814 1 258 90.0 2.8667
M816 3 1306 81.0 16.1235
8l817 6 5715 449.0 12.7283
M818 7 2179 216.0 10.0880
88A1 17 9042 1299.0 6.9607
n885 2 145 10.0 14.5000
8936 3 1066 92.0 11.5870
m977 27 6503 547.0 11.8885
M978 14 2860 342.0 8.3626
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OPERATIONAL DATA

RIL-L-21040 OE/HUO 15V-40 GRADE OIL FIPLD VALIDATION PROGRAM
JANUARIT-SEPTIRBER 1Q85

3RD ACH FT. BLISS, TEXAS
EQMIPMENT REPORTING DATA FOR MILES/GAL, MILES/HP, MILRS/QT,

HRS/GAL, AND HRS/QT

MODEL VERTCLE TOTAL TOTAL RILES PER
COUNT 9ILES FEOL(GAL) FUEL(GAL)

AYL8 5 1632 3339 0.4888
81008 20 24956 2344 10.6487
81009 56 87600 6464 13.5512
81015 3 441 195 2.2615
81028 5 1471 147 10.0095
106A2 27 13656 6511 2.0974

g109A2 12 8504 4568 1.8616
M109A3 40 13575 2539 5.3466
8113A1 134 88768 43808 2.0263
R123A1 2 591 170 3.4765
M151A2 107 251824 23316 10.8006
R220A1 57 35450 18012 1.9681
M275A2 3 833 144 5.7847
835A2 145 107711 21229 5.073A
M36A2 6 1871 683 2.7394
M49A2C 3 1266 325 3.8954
850A2 1 585 q4 6.9784
M52A2 16 10000 2133 4.6882
854A2 58 48098 8181 5.8794
M543A2 10 6123 1373 4.4596
M54RA1 20 10197 3943 2.5861
1955A2 2 255 61 4.1803
8561 27 14172 2670 5.3089
M577A1 25 11227 6467 1.7360
M578 6 1255 960 1.3073
M60A1 161 92970 194397 0.4782
M728 3 2228 3675 0.6063
M792 4 1204 219 5.4977
8813 23 21741 4427 4.9116
8814 1 251 110 2.2818
M816 3 2343 500 4.6860
8817 6 5687 1687 3.3711
8818 14 10443 3341 3.1257
MBSA1 17 9353 17941 0.5213

M880 8 7069 1355 5.2170
8883 1 1100 141 7.8014
8884 5 752 136 5.5294
8885 4 863 216 3.9954
8886 5 4311 707 6.0976
8887 5 4068 717 5.6736
8890 3 4345 321 13.5358
8911 2 2246 963 2.3323
M936 3 1066 176 6.0568
m977 27 6503 2115 3.0747
M978 14 2860 1286 2.2240
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OPERATIONAL DATA

MIL-L-2104D OE/HDO 15-40 GRADE OIL PIPLD VALIDATION PROGRAM
JAMNARY-SEPTEMBER 1995

3RD ACP ?T. BLISS, TEXAS
EQuIPMENT REPORTING DATA FOR MILES/GAL, HRLES/HR, MILES/QT,

HRS/GAL. AND HRS/QT

MODEL VEHICLE TOTAL TOTAL MILES PER
COUNT MILES OIL(QTS) OIL(QTS)

AVLB 5 1394 135.0 10.33
41008 17 12104 40.0 302.60
81009 40 28140 127.0 221.57
81015 3 441 6.0 73.50
M106A2 26 12230 719.0 17.01
M109A2 12 5801 211.5 27.43
M109A3 14 275q 38.0 72.61
:l13A1 130 765614 3105.8 24.65
8123Al 1 59 3.0 19.67
8151A2 77 136401 515.0 264.86
M220A1 56 31892 1354.1 23.55
M275A2 1 315 2.0 157.50
M35A2 96 48384 606.7 79.75
M36A2 4 1499 26.0 18.01
849A2C 3 733 31.0 23.65
852A2 10 6072 31.0 195.87
M54A2 43 24179 488.9 49.46
1543A2 7 3q4l 40.0 98.52
M548A1 19 7541 2E16.0 30.65
M561 23 10327 163.0 63.36
M577A1 22 8506 461.0 18.45
M578 5 760 25.0 30.40
860A1 160 70928 13113.8 5.41
8728 3 2173 27.0 O.48
M792 3 1170 34.0 34.41

q813 16 9281 91.0 98.73
M816 3 824 9.0 91.56
8817 4 661 17.0 39.88
8818 9 3722 161.0 23.12
88A1 16 7572 2329.0 3.25
8880 2 490 6.0 930.00
8883 1 1100 1.0 1100.00
88P4 3 587 9.0 65.22
8885 1 73 2.0 36.50
8886 3 2543 5.0 508.60
n887 2 766 3.0 255.33
8890 2 2049 14.0 146.36
8911 2 2191 36.0 60.86
M936 1 67 1.0 67.00

1977 2 1012 8.0 126.50
9978 3 874 9.0 109.25
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OPERATIONAL DATA

MIL-L-2104D O/RDO 15i-MO GRADE OIL FIELD VALIDATION PBOGIAB
JLOARY-SEPTERBER 1985

3tD ACR PT. BLISS, TEXAS

EQUIPHEMT BEPORTING DATA FOR BILES/GAL. RILES/HR. NILES/QT,

HRS/GAL. AND HS/QT

MODEL VEHICLE TOTAL TOTAL HOURS PER

COUNT HOURS FUEL(GAL) FUEL(GAL)

kVt8 5 230.0 3339 0.06888

COMPR 4 24.0 11 2.18182

D7F 2 182.0 470 0.38723

FisO 1 59.0 157 0.37580

G40C 3 84.0 65 1.29231

JD41O 1 77.0 99 0.77778

JHGV75 2 29.0 23 1.26087

RLT6CH 2 69.0 97 0.71134

MIOA 6 231.0 477 0.48428

81015 3 67.0 195 0.34359

M106A2 27 1221.5 6233 0.19597

M109A2 11 865.0 4553 0.18998

109A3 36 966.5 2244 0.43070

MI13A1 133 9828.5 43145 0.22780

M123A1 2 49.0 81 0.60444

8220A1 57 3702.5 17652 0.20975

M275A2 3 59.0 144 0.40972

M3542 139 7120.8 19524 0.36472

M36A2 5 204.0 601 0.33943

841K 3 126.8 124 1.02258

M49A2C 3 590.0 325 1.81531

M50A2 1 32.0 84 0.38172

M52A2 15 518.2 1983 0.26132

H54A2 57 3507.0 7872 0.44551

8543A2 10 613.0 1373 0.44647

85481 20 1140.0 3943 0.28912

855A2 2 18.0 61 0.29508

8577A1 24 3125.9 6269 0.49863

8578 6 148.0 960 0.15417

860A1 162 10450.9 187080 0.05586

8728 3 156.0 3485 0.04476

8792 1 198.0 124 1.59677

8813 22 1537.0 4395 0.34976

M814 1 89.0 110 0.80909

8816 3 77.0 387 0.19897

8817 6 435.0 1687 0.25785

8818 7 215.0 670 0.32090

888A1 17 1186.0 17641 0.06723

8885 2 10.0 35 0.28571

8936 3 92.0 176 0.52273

8977 27 547.0 2115 0.25863

5978 14 342.0 1286 0.26594

PlO0 5 50.0 11 4.54545

P125 2 2.0 2 1.00000

1.5KV 18 2414.4 547 4.41389

10K 11 539.0 507 1.06312

15V 1 70.5 94 0.75000

250000 2 218.0 252 0.86508

3KM 8 599.0 196 3.05612

30KM 4 520.4 717 0.72580

4.2KU 12 580.0 233.0 2.48927

5KW 9 1127.3 748.5 1.50608

60KV 4 445.0 945.0 0.47090

645M 2 174.0 227.0 0.76652
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OPERATIONAL DATA
MIL-L-2104D OE/8DO 151-40 GRADE OIL FIELD VALIDATION PROGRAM

JAIOARY-SIPTERBER 1985
38D ACR FT. BLISS. TEXAS

EQUIPMENT REPORTING DATA POP NILES/GAL, BILES/HR, MILES/QI,
HRS/GAL, AND HRS/QT

MODEL VERICtE TOTAL TOTAL "OURS PER
COUNT HOURS OIL(QTS) OIL(QTS)

AVL8 5 198.0 135.0 1.467
COMPE 1 15.0 1.5 10.000
D7F 2 94.0 95.0 0.989
P1500 1 59.0 15.0 3.933
G40C 3 37.0 11.0 3.364
JHGV75 1 7.0 6.0 1.167
MLT6CH 2 24.0 4.0 6.000
810A 4 97.0 12.0 8.083
M1015 3 67.0 6.0 11.167
8106A2 25 1259.5 701.0 1.797
110912 11 569.0 206.5 2.755
M109A3 13 232.0 34.0 6.824
8113AI 130 8807.5 3093.8 2.847
8123A1 1 9.0 3.0 3.000
8220A1 56 3611.5 1321.1 2.734
M275A2 1 26.0 2.0 13.000
M35A2 91 3594.1 584.7 6.147
M36A2 4 96.0 26.0 3.308
M8K 3 38.0 6.0 6.333
M49A2C 3 275.0 31.0 q.871
M52A2 9 293.0 29.0 10.103
851A2 42 1745.0 482.9 3.614
8513A2 7 317.0 35.0 9.057
8548A1 19 754.0 246.0 3.065
857741 22 1348.0 466.0 2.893
8578 5 96.0 25.0 3.840
860A1 159 8461.2 12358.8 0.685
8728 3 154.0 27.0 5.704
M792 1 198.0 20.0 9.900
M813 16 868.0 94.0 9.234
8816 3 60.0 9.0 6.667
8817 4 51.0 17.0 3.176
R818 14 67.0 64.0 1.047
888A1 16 1101.0 2321.0 0.474
M936 1 8.0 1.0 8.000
8977 2 100.0 8.0 12.500
8978 3 101.0 8.0 12.625
PIO0 1 12.0 1.0 12.000
1.5K 14 2061.0 44.0 16.841
101 3 273.0 14.0 19.500
250000 1 216.0 7.0 30.857
3K9 4 121.0 8.0 52.625
3011 2 439.0 3.0 146.333
4.2K 12 543.0 59.0 9.203
511 8 1121.0 28.0 10.13
60K3 3 76.0 7.0 10.857
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OPERATIONAL DATA

MIL-L-2104D OF/HDO 15U-40 rRADE OIL FIELD VALIDATION PROGRAM

JULY-DFCFMBPR 1984
2/6 CAVALRY SQUADRON FT. KNOX, KY.

MONTHLY CUMULATIVE DATA FOR MILES, HOURS, AND FUEL

-------------------.-------------- MONTH=JULY .-------------.--------------------

MODEL MILES CUMULATIVE HOURS CUMULATIVE FuEL (GAL) COBUtATIVE

PEH MILES PER HOURS PER GALS

MONTH MONTH MONTH

M106A2 b7 67 15 15 96 96

m113 1655 1655 294 294 1340 1140

13 3143 3143 849 389 3177 3177

5551 798 798 0 0 675 675

4577 110 110 31 31 221 221

560 5663 5t63 709 709 955o Q556

M88AI RciO R90 514 514 2137 2137

51009 10758 10758 0 0 905 905

11010 913 913 0 0 104 104

3151A2 17048 17048 ( ( 2032 2032

435A2 5179 5179 291 2Q1 836 836

A4 9A2C 393 393 16 3b 84 84

152A2 15 15 1 1 40 40

454A2 38b 3416 32 32 78 78

8138A1 44q5 4,15 7 27 131 131

181b 744 744 45 45 167 167

1880 1811 1111 0 0 324 324

1886 145 145 j 0 13d 138

m932 788 738 54 54 174 174

------------------ MONTH=AUGUST ---------------------------------

MODEL MILES -UMULATIVE HOURS CUMULATIVF FUFL(GAL) C0MULATIVE

PE h MTLES PER HOURS PER GALS

MONTH MONTH MONTH

1106A2 292 159 22 37 77 173

5113 3418 5073 4n2 696 1184 2524

53 11443 14586 333 1222 064 i141

5551 1733 2531 0 0 1206 1881

5577 669 779 55 86 237 458

60 7496 13159 904 1613 7483 17039

IRA1 H66 1756 7b 590 1134 3271

91009 15374 26132 0 0 1153 2058

11010 492 1405 o 0 60 164

5151A2 21208 38256 U 0 2131 L163

535A2 7187 12366 425 716 1266 2102

44 9A2C 307 700 28 64 86 170

352A2 69 34 2 3 23 63

558A2 369 755 ?2 54 98 176

M813A1 3 9b 891 38 65 36 167

M816 648 1392 19 o14 128 295

4880 1 029 28140 0 0 255 579

7 86 330 475 0 0 9 147

5932 235 1023 12 66 55 229

--- ONTH=SEPTF 3ER -----------.------------------

MODEL MILES C)MULATIVE HIOUR5 CUMULATIVE FUEL(GAL) CUMULATIVE

PPR MILES PER HOURS PER GALS

MUNTH MONTH MONTH

AObA2 J55 714 27 64 208 3R1

113 4363 9436 516 1212 7769 10293

93 4977 19563 544 1766 2579 6720

m551 857 1388 0 0 600 2481

M577 500 1279 h5 151 583 1041

160 11171 24330 1290 2903 7752 24791

1988A1 1409 3165 178 768 1128 4399

M1009 11032 37164 0 0 647 2705

51010 488 2393 0 0 69 233

1151A2 18995 37251 V 0 2101 6264

M35A2 12171 24537 -,56 1272 1672 3774

4 -A2C 34 734 3 67 66 236

M52A2 190 274 25 28 37 100

954A2 247 1002 10 b4 127 303

mA13,I b36 1327 42 107 92 259

4816 b9 1461 3 n7 25 320

1880 A46 168 0 122 701

4886 15 490 1 0 20 167

9932 1116 2139 57 123 1 283

64



OPrRATIONAL DATA

MiL-L-i10D OF/HDO 15W-40 CRADE OIL FTELD VALInATION PqOrRAM

JULY-DPCEMBER 1984
2/b CAVALRY SQUADPON FT. KNOX, KY.

MONTHLY CU~rLATIVE DATA FOR MILES, HOnRS, AND POEL

--..--..--------------.- ------ OT-OCOBF 2 ---------------------------------

.0DEL MILES C!JRL6TIV HOURS CUMJULATIVE FUEL(GAL) COULATIVE

?F I IILES PER H00RS PER GALS
IONTH MORT" MONTH

M106A2 418 1132 40 104 48 429
1113 4488 13124 706 1918 1584 11077

M3 2183 21746 229 1995 1663 8343

M551 2604 5992 0 0 734 3215

M577 287 1566 113 264 83 1124

M60 11232 35562 1930 4833 26543 51334

4881 1222 437 J60 1128 2678 7077

81008 1218 1218 0 0 200 200

41009 27131 64309 0 0 1524 4229

M1010 2477 4870 3 0 318 551

151A2 21894 79145 0 0 2425 8689

835A2 12082 36619 412 684 1168 4932

M4962C 1580 2314 11 148 193 430

A52A2 327 6b1 0 q2 67 167

.542 806 28R Ioi 169 240 543

B183AI 1212 2739 79 196 160 399

-d16 683 21.4 41 108 66 386

480 75 3761 j 0 16 717

4886 294 784 0 60 227

.932 1282 3421 qQ 217 271 553

------------- O-TH-WvFqE------------

90DEL MILES ,'JMOLATIVE HOURS CUMULATIVE FUEL(GAL) CO8UL&TITP
Pri MILES PER HOURS P7I GALS
9C878 b0M~l 80378

1ObA2 355 1487 30 134 182 611
8113 5104 19028 q75 2893 3760 15637
M3 1574 23320 333 2326 1610 10193

8551 364 6356 a 0 511 3720
8577 154 1720 4 308 136 1270
P60 10175 45737 1998 6431 19989 71323
881 IJ54 5741 483 1611 2379 9556
11008 1947 3165 u 0 193 394
81009 26212 90517 0 0 1386 5615

41010 1243 6114 1 0 70 621
815162 21861 101008 0 0 2703 11392

135A2 7634 34253 707 2391 1336 6388
149A2L 711 3043 35 193 63 494

152A2 3 u01 0 92 0 167
M54A2 724 3532 I0 209 222 765
81JA1 33 3472 7Q 265 165 564

8816 1092 123h 56 163 282 6o8
8890 46 3907 ' 0 0 717
8886 s0 333 0 0 19 246
8932 1267 t6i8 68 285 253 807

----------------- 0THECBER --------------------------------

OUPL MILES L U408TATITE HOOPS CU8OLATIVp F!I!L (GAL). CURULAT1V:
?'€ d ILES P HOUP3 r , p GALS
sUETH 80871I RT"

8106A2 )11 1998 61 19% 221 832
4113 277,) 2179R 177 3270 1703 17340

N3 2176 25496 112 2640 1701 11894
1551 1783 8139 9 0 2024 %750
8577 9I1 1911 30 318 96 1366
160 8467 54204 1272 7703 13351 $4774

n88*1 1173 7114 2.9 1850 3100 12656
81008 1519 9684 0 0 195 589
81009 13493 103010 0 0 847 6462
41010 1964 I1079 a 0 307 928
8IS12 18540 119548 0 0 2032 1143
8J5A2 o819 51172 512 2903 2120 8508
419A2C 1067 4111 69 262 151 635
452*2 56 657 5 97 37 204
854A2 b59 4191 1A 247 176 931
.1013A1 245 3717 22 287 65 629
8816 1137 3371 115 279 127 795

4880 125 3112 3 0 39 756
886 61 8g 1 0 10 256
A932 478 5166 32 317 168 975
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OPFPAITONAL DATA

MIL-L-2104U OE/11i10 15W-40 C ADE OIL FI"LD VALIDIT[O PrOGRAM
JANUARY-DELERHER 1935

2/6 CAVALIY .QUAnFOR FT. KNOX, KY.

MUNTHLY CUMULATIVE DATA FUR MILES, flOURS, FUEL, ARD OIL

MONTII-J ANUARY ----------------------------------------------

MODEL MILES CUMULATIVE t|OURS CUMqL TIV Ft1EL(,AL) CUMULATIVE OtL(QT) CUMOLATIVY

PER MILES PER HOURS PER (ALS PER QTS

MONTH MONTH MOMTH MORTM

lIUbA2 906 906 113 113 '172.0 472.0 0 0

113 3002 3002 408 408 2300.0 2300.0 4 4

43 2012 2012 1001 1001 2696.0 2896.0 0 0

3551 1164 1164 0 9 o5o.0 650.0 0 0
M577 138 138 21 21 71.0 71.0 3 3

MtO 10103 10103 1432 1U12 14820.0 14820.0 146 146

888A1 343 543 65 24 22.01 2422.0 20 20
91010 f40 r040 0 108.0 108.0 0 0

m151A2 I1491 Id491 0 0 1843. 18943.8 6 6

.435A2 6643 uu4 3 5b6 "',6 1456.0 1456.0 10 10
M49A2C 403 31 5 85 131.0 131.0 0 0
M52A,2 59 57 9 0.0 0.0 0 0

M54A2 104 1014 23 23 20.0 20.0 1 0
9813A1 497 1 7 .- ! '15.0 95.0 0

m3 1b 12q 120 3 1 j0.0 30.0 a 3

19Jz 438 4 3 3 154. 0 154.0 0 0

- - -TII=FF DRUARY -

*ODEL MILES CUMJLATIVF HOURS CUMULATIVE FUEL (GAL) CUMULATIVE OIL (QT) CUMULATIVE
p ZF IILE:; V LF Hlu0 i5 PFP GALS PP'R QTS

9ONTH IOTa1 MONTH ONTH

I106A2 385 1291 117 230 361 833.0 3 3

9113 4520 7-22 616 1024 2730 5030.0 116 120

M3 2990 5002 624 1625 1132 6028.0 40 40

-1551 314 1 1505 0 0 778 1428.0 10 10

m577 522 of,0 83 1 14 361 '42.0 4 7

,o0 694 1 170414 9 52 2>'4 15198 33018.0 1696 182

A 88A1 373 916 113 176 2528 4950.0 17 37

91003 3329 392q 0 3 327 327.0 7 7

M151A2 26412 -454U3 , 0 2955 '4798.8 57 63

M135AZ 9199 15842 1)-55 1621 1809 3265.0 3p 48

M49A2C 864 17t,7 189 274, 133 314.0 8 8

152A2 283 33q 7 16 46 46.0 0 0

154 A 2 741 d53 18 161 214 234.0 3 3

1913A1 2584 3J81 9; 121 268 363.0 6 6

816 102 411 73 Al 151 189.0 1 1

Io H 1037 1073 3 ' 03 90.0 0 0

92 794 1202 123 173 250 404.0 0 0

- --------------------------------------------- MONTH= ARCH -----------------------------------------------

MODEL. MILES CUMUI.ATTVC HOURS UMULATIVF FUEL(GAL) CUMULATIV, OIL (QT) CUMULATIVE

tE R MILES Pfn :OURS P P' IALS PER QTS

.UNTH 11ON7TI MONTH IONTH

M106A2 340 1631 55.0 285.0 262.1 1095.1 0 3

911 3 391b 11438 546.0 157(1.0 3b98.0 8728.0 0 120

43 239 7 7899 923.0 2448.0 1306.0 9314.0 0 40
9551 1201 2?0b 3.0 3.0 724.0 152.0 0 10

M577 692 1352 91.0 197.0 191.0 613.0 0 7

8030 250 74 074.7 3358.7 19444.0 49462.3 0 1842

M8hA1 1039 ll9 j 152.0 3 30.0 3169.0 8119.0 0 37

M1038 355U 3550 0.0 3.0 140.0 140.0 3 0

M1009 26361 30290 0.0 3.0 1688.0 2015.0 0 7

91010 1826 24 b1, C .0 1.0 526.0 634.0 '3 0

9151A2 26193 715q6 0.0 0.0 3528.C 8326.8 63

135A2 10547 263 R1 984.0 25309.3 2512.0 5777.0 1 48

l4qA2C 1981 3748 118.0 312.0 388.0 702.0 0 8

152A2 236 625 19.0 55.0 149.0 195.0 0 0

M54 A2 169h 2549 2b9.0 430.0 344.0 578.0 0 3

1813A1 753 3834 '9.0 2100 227.0 5qo.o 0 6

4816 565 99b 61.0 144.0 114.0 373.0 0 1

4A80 1113 2186 0.0 ).0 '3.0 173.0 0 0

991- :83 21 H€,  108.0 2 R1.0 tqO.O 784.0 0 0
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OPERATIONAL DATA
MIL-L-2104, oE/HDO 15W-40 GRADE OIL FIELD VALIDATION PROGRAM

JANUARY-DECEMBER 1485
2/6 CAVALRY SQUADRON FT. KNOX, KY.

MONTHLY CU8OLATIVE DATA FOR MILES, HOURS, FUET., AND OIL

-------------------........ ORAPL --------------.. ...----------

MODEL RILES CURULATI4E H80P3 CUROLATIVP PUEL(GAL) CORULATIVE OIL(QT) CUOLATIVE
PER RILES PER HOUS PER GALS Pro QTS

MONTH ONT0 MONTH M4O0TH

106A2 510.0 2141 122 407.0 746 1841.1 3 6
9113 4285.0 15723 630 2200.0 2507 11235.0 141 261
43 2219.0 10118 508 2956.0 1702 11036.0 51 91

5151 3492.0 6188 0 0.0 1066 3220.0 19 29
,577 '461.0 1813 83 280.0 203 816.0 1 8
M60 b804.4 31878 814 4172.7 12833 b2295.0 1624 3466
M88A1 1107.0 1062 183 511.0 3039 11158.0 120 157
d1008 1637.0 3187 0 0.0 135 275.0 a 0

91009 17J42.0 47612 0 0.0 2157 1172.0 14 21

91010 939.0 3405 0 0.0 1q6 830.0 0 0

9151*2 12220.0 103816 0 0.0 2211 10537.8 31 94
135A2 7691.0 J44180) 531 1040.0 1290 7067.0 56 104
949A2C 819.0 4567 71 463.0 399 1091.0 15 23

152A2 176.0 S01 17 72.0 J9 234.0 0 0
954*2 789.0 3jjH 119 548.0 266 844.0 q 11
88131 448.0 427d 23 2J3.O 115 705.0 0 6
F816 176.0 1172 23 11,7.0 41 414.0 0 1

HB0 185.0 2371 a 1.0 25 198.0 0 0

4923 297.0 297 20 20.0 919 89.0 *3 0

9932 94J.0 3168 67 348.0 296 1080.0 0 0

---.----- ..----------------------------------- 14. ----------- - . ..----- .-------------------

MODEL MTLES CU9OLATrVF HOURS CUROLATIVE FUEL(rAL) CUMULATIVE OrL(QT) CUNOLATIVE

PER 91LE PER R0O3S PER GALS OF. QTS
NTH M NTH NONTH MONTH

3106A2 11 2259 34 441.0 50 1891.1 0 6
Mll3 3752 19475 527 2727.0 2597 13832.0 121 362
"3 2212 12330 441 3397.0 1490 12526.0 23 114
9551 2050 a238 0 0.0 1532 4752.0 6 35
9577 234 2047 47 327.0 79 995.0 10 18

M60 8134 40012 877 5049.7 13876 76171.0 1367 4833
98881 699 3764 141 654.0 1818 12976.0 235 392

81008 569 11056 n 0.0 549 624.0 0 0
M1009 12249 59481 n 0.0 1353 5525.0 0 21

01010 2479 5894 0 0.0 186 1116.0 0 0
ISIA2 28582 132J98 0 0.0 3257 13794.8 115 209

935A2 11955 46035 1192 4232.0 2293 9360.0 41 145

H49A2C 826 5391 92 555.0 202 1293.0 8 31
A52A2 64 865 6 78.0 21 255.0 3 3
954A2 1021 4359 63 611.0 203 1047.0 15 26

A813A1 996 5274 46 284.0 113 818.0 9 15
4816 642 1814 70 237.0 107 521.0 3 4

M923 507 804 25 45.0 133 222.0 2 2
m932 1310 a178 4 412.0 253 1333.0 6 6

----------------------------------------------- AOpTI JIII . . . . . . . . . . . . ..-----------------------------------.

MODEL 4ILE3 CUMULATIVE ItO0R5 CURULATIVE FU1!(rAI) C41ULITIVE 0 Lf() CU9IULATIVE

PER MILPS PER HOURS PER (;ALS PT qBS

WNOTH NOTH NOTH MNTH

8102bA 147 2406 29 470.0 74 1965.1 0 6

9113 3244 22719 378 3105.0 1bl 15473.0 175 557

93 1123 13453 216 3613.0 635 13161.0 42 156

9551 7427 13665 0 1.0 4782 9534.0 27 62

9577 158 2205 23 350.0 48 943.0 4 22

960 10783 50795 2157 7106.7 18850 95021.0 2556 7309

HO88W 2131 5R92 225 8I9.0 2692 15668.0 79 4 71

1008 4645 15701 0 0.0 359 1183.0 1 1

H1009 16570 76451 0 0.0 1324 6849.0 4 25

91OO 2284 Bib8 (1 0.0 203 1219.0 I 1

It151A2 44592 176990 0 0.0 4696 18490.8 66 275

935A2 12738 58773 366 509A.0 2135 11495.0 54 199

R4qzC 1329 6722 3 555.0 236 1529.0 11 42

452*2 47 912 0 78.0 8 263.0 0 3
HS4A2 1183 5542 8 619.0 89 1136.0 3 29
H813*i 835 6109 0 284.0 50 868.0 0 15

1816 252 2066 21 25A.0 97 618.0 1 5

900 43 2414 3 0.0 S 203.0 0 0

6486 82 92 3 0.0 14 14.0 0 0

4923 984 128 41 64.0 80 302.0 0 2

11932 2008 6486 0 112.0 R83 1416.0' 0 6
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OPERATIONAL DATA

MIL-L-21040 0%/HDO 15a-140 rRAD OIL FIELD VALIDATIOW PROGRAM

JANIIARY-OECEBBE 1q85
2/6 CAVALRY SQUADRON FT. KNOX, Ky-

MONTHLT LUMUO.ATIVE DATA FOR MILES, HOURS, FUEL, AND OIL

...........................................--MONTHJOLT ------------......------------------------

MODEL 41LES CUROLATIVF KOURS CUHULATT1E F11L(GAL) COOLATIVE OIL(QT) CUMOLATIVE

PER ILLEO PER "OUls PER GALS PER OTS

MONTH ROUT MOlr8 80MOT

810612 203 2609 21 491.0 125 2090 2 a

811 2399 25118 287 3392.0 1786 17259 89 646

83 4009 17162 755 4368.0 2371 15532 27 183

4551 510 lb17S 0 0.0 812 10346 10 

R577 410 2615 35 385.0 373 1116 1 2)

8bO 7554 58341) 96) 7975.7 11856 106877 2452 9841

8881 799 6691 122 1001.0 2009 17677 41 512

"food 2961 18,62 a 0.0 328 1511 3 4

81004 13297 d9748 1 0.0 1300 8149 3 20

11010 2198 10366 3 0.0 204 1423 0 1

915142 35907 212A97 3 3.0 2900 21391 16 291

8.39A2 10809 oa982 0!9 S717.3 2'19 14600 51 250

A49A2C 842 75o4 76 611.0 183 1718 9 51

15242 326 1138 3 78.0 73 336 0 3

M54A2 1455 6997 71 642.0 246 1382 4 13

941341 991 7100 5 329.0 209 1077 0 15

th6 169 '235 10 26A.0 87 709 20 25

m880 50 24b u .0 5 208 n 0

.928b 104 1A6 0 .0 16 30 0 0

M923 297 1585 12 76.0 63 365 0 2

1932 1334 '820 b 4068.0 213 1666 2 8

-------------. .- - - - - - - - -- --------------------- IONTH AOGUST ----------------------------------------------

MODEL MILES cUMULATIVE HOURS CUMULATLVI FUEL(GAL) CUSOLATIVE OTL(QT) CMOLITIVE

PFR IIL0 PrR HOURS PER GALS PER QTS

10".88 MUNT" 1OTH MONTH

M10642 205 -1914 28 519.0 34 2124 0 8

IIJ 4903 30021 630 4042.0 2606 19865 17 663

83 2720 20182 665 5033.0 1853 17385 118 301

8551 3739 19414 0 0.0 2434 12780 0 72

8577 170 2785 151 536.0 203 1519 5 28

M60 8769 67118 1223 919o.7 19754 126631 385 10226

88I 1246 7937 205 1236.0 3424 21101 19 971

81008 2503 21165 0 0.0 278 1789 0 4

81009 15226 104974 0 0.0 1154 9303 1 29

81010 2794 ;3160 0 0.0 199 1622 0 1

115182 37265 250162 0 0.0 3160 24551 15 306

835*2 9782 7164 442 b159.0 1681 16081 25 275

R49A2C 1530 9094 107 738.0 290 2008 0 51

m5242 184 1422 11 89.0 34 370 0 3

85A2 1029 8026 71 711.0 168 1550 7 10

M813A1 472 7572 39 368.0 170 1241 0 I1

8816 373 .08 30 293.0 136 841 6 31

M860 31 2495 j u.O 5 213 0 0

8886 183 369 0 0.0 9 39 0 0

8923 508 2093 20 96.0 76 441 3 2

8932 1075 88'15 (4 512.0 175 1841 0 8
------------- - -- -------------------- -- - - - - - - - - - - - -- ~

MODEL MILES CUMULATIVE HOURS UfOLATIVE FUEL(rAL) CUMOLATIVE orr.(Q-) CIPROLATZ
y
v

PER MILES PRE HOURS PER GALS PER QTS

MONTH NORT MONTH MONTH

810642 469 1283 52 571.0 184 2306 0 9

1113 6555 36576 767 4809.0 4397 24262 0 663

M3 1124 21306 12 544 5.0 1212 I8597 0 301

8551 2082 21996 0 '.0 1373 14153 0 72

8577 399 3184 64 600.0 278 179? 0 28

q60 16752 83870 22b5 11463.7 37995 164626 0 10226

M8ai 1745 9682 295 1501.0 o604 25705 0 571

81008 2753 23918 0 0.0 242 2031 0 2

81009 17401 122375 ' 0.0 1445 10746 0 29

M1010 2606 15766 0 0.0 243 1865 0 1

815142 39521 289683 0 0.0 IS95 28446 0 306

83512 14351 93715 473 6632.0 2230 1R311 0 275

M4912C 796 9890 56 794.0 98 2106 0 51

85242 75 1497 5 94.0 25 395 0 3

54*2 352 We18 33 804.0 92 1642 0 i0

1881311 856 0428 36 404.0 193 1440 0 15

8816 631 3239 E4 342.0 182 1023 0 31

8880 220 2713 0 0.0 18 231 0 0

S886 26 395 0 0.0 19 58 0 0

8923 360 2453 14 110.0 98 539 0 2

8932 1209 10104 55 967.0 295 2136 0 8
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OPERATIONAL DATA

AIL-L-2104D O7/I1DO 15W-40 GRADF 01!. FIELD VALIDATION PROGRAM

JANUARY-DECEMBER 1985

2/6 CAVALET SQUAnFON FT. KNOX, KY.

MONTHLY CUMULATIVE DATA FOR MILES, HOURS, FUEL, AND OIL

--------.---.--.-.-..---.-.....---------------- RO8THOCTOBE8-- -...........----- -------..----

110DEL MILES COBULATIVe lOU85 CUBOLATIVZ FUEl (GAT.) COOLATIVE OL (QT) CUROtATII

.ER MLLES PeR HOulS PER GALS PER OTS

M0N8 MONTH MONTH MONTH

8106A2 8 3291 I 572.0 0 2308 0 8

M113 4679 41255 479 5288.0 3931 28191 136 799

81 2189 23495 391 5836.0 2108 20705 53 354

551 1923 23919 0 3.0 936 150S7 3 75

1577 70 3254 31 631.0 72 1869 0 28

1160 16141 100011 2192 13655.7 37382 201908 600 10826

88861 2305 11987 J81 1812.0 5052 30757 68 639

31008 )503 33421 1 0.0 1050 3081 4 a

81009 27530 144905 0 0.0 2902 13650 4 33

.11010 2718 18484 0 0.0 26l 212b 2 3

1151*2 25735 315418 0 0.0 2086 30532 27 333

M35*2 14945 108661 1159 7791.0 1522 19933 is 293

49i2C 1108 10998 71 165.0 194 2300 0 51

852*2 %22 1919 q 103.0 58 489 0 3

15QA2 111q7 575 7A 8RR!.0 190 1R32 5 45

A813A1 959 1387 24 432.0 131 1571 0 is

8816 400 3h39 21 3h3.0 119 1142 0 31

1RdO 172 2887 0 ).0 11 282 ) 0
9q86 91 i33 0 4.) 19 77 1 0

5923 321 2774 17 127.0 81 620 0 2

.4932 1132 11236 0 27.0 J09 2845 0 a

------------------ --------------------------- - RONTIINOV -1 FR ---------------------------------------------

MODEL MILES CUMULATIV
r 
r OUPS CIMULATII? FrIFL(GAL) CUROLATIrvE ')IL(QT) C3IULATIVE

PER 1IL RS VER HOURS PER GALS PFR Ts

MONTH MONT! MONTH ONT8

110682 171 3462 25 597.0 197 2505 12 20

M 113 2787 44002 624 5912.0 1685 29878 78 877

a) 1404 24899 257 6093.0 1006 21711 28 382

8551 1687 25606 0 0.0 1677 16764 13 88

8577 216 3470 51 682.0 118 1987 25 53

860 9038 109045 1357 15012.7 19283 221251 RR ?t1718

p88A1 1271 13258 197 2079.0 328 34005 101 740

8103)8 4670 38091 3 0.0 *27 3508 2 10

1009 30585 180890 0 0.0 1049 16699 5 38

81010 2343 20827 0 o.0 151 2277 0 3

1151A2 25222 340640 0 0.0 2098 32626 6 339

835*2 8702 117363 719 8510.0 1399 21232 39 332

M4962c 2080 13078 104 969.0 303 2603 0 51

152*2 460 2379 25 129.0 52 501 0 3

M54A2 2107 11682 237 1119.0 291 2123 5 50

R813A1 1027 10418 "0 (12.0 152 1723 2 17

F81b 5d6 4225 30 39J.6 92 1228 ( 35

1880 37 2984 0 0.0 1, 257 0 0

886 94 587 0 1.0 18 95 0 0

M923 0 2774 0 127.0 3 620 0 2

19J2 1618 1285m 6A 695.0 187 2632 0 8

8998 104to 1046 0 0.0 90 90 0 0

--------------- --------------------------- - ONTTDPCEMIE ---------------------------------------------

MODEL MILES CU8ULATIVF dOiF3 LUROL&TITI FUEL(GAL) CUMOLATIF OIL(QT) C111LTIYI

PEl 4 ILEZ PER HOURS PPR "ALSP P.R dT

8NTH UR8T IONTH MONTH

8106A2 J73 1835 '5 652.0 244 2749 3 23

1113 2208 46206 306 6218.0 1840 31718 18 895

113 288 25183 199 6292.0 991 22702 5 187

15551 600 26206 0 0.0 478 17238 1 sq

1577 92 J552 92 774.0 195 2182 1 58

160 9281 118326 1196 16209.7 19210 240861 39 11753

018861 829 11087 153 2232.0 3205 37210 21 761

11008 5205 43296 0 3.0 149 4097 0 10

41009 25260 205750 0 0.0 1980 18679 1 39

81010 1583 22410 0 0.0 120 2397 0 3

M151&2 16493 357133 0 0.0 1677 34303 16 355

1135A2 6524 12387 719 9240.0 1858 22690 23 355

M19*2C 2101 15179 130 1103.0 287 2090 1 58

852*2 '10 2789 29 157.0 69 570 1 8

154A2 1407 13b49 159 1278.0 262 2385 2 52

681341 1101 11515 71 551.0 160 1863 2 lq

8816 490 4715 32 425.0 75 1299 2 17

R80 31* 1300 0 0.0 25 282 0 0

M88 198 785 0 0.0 33 128 0 0

8923 625 3391 238 155.0 88 700 1 3

1932 1180 14034 67 762.0 171 2803 2 10

f1998 139 3J5 0 0.0 38 124 0 0
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UPFLt.A'7[(NAL DATA

.IIL-L-2 ,] 1 OI/II 0. 1",,a-40 GI AD- OIL HIELD VA. IJArTON Pi)Gi:nf

.i .7 3i G r, [ A F :i i-. bL E. TEXAS

1uN ,iLt jwdl-A LIVF DAI'A H)l, MILES, dUiUtS, ANJ OIL

ML . t. t IJMJLA I IV. IthII. L JtMULA'1 LU (L ) CUNUL,'iA v.

.A LN' .I i I0N M'Ot ON H

A I Jo2 173 17, 12 2 J

.111, 1 4 it 4 4, 47 4742 4

m 2201A1 121 121 1 1 2..J 23
.15 77 A1 0i 4

M u6A1 jI 4 7 414 ,4 140 140

. dtA 1 -) j4' 12 12

ml .EL q) Lc; :UnULATIV: HUI,.S CUMULATIVE OIL(UT) CUMULATIV?
21. t LL.:;P KF H0(U .;I 2 E1 .91[

M ONT11I MuNT'H MONTH|

11otA2 19o 17 .9 0 0
At 113A1 o2 V)r u 10 41 7 5 47

f22OA) 1( 14. 0 2J

M 77A1 'Ie 1=9 1 1 0 0

,iJA 1 7 32 1 1i, 'i t4 9$ 12 172

d8A1 12S 17) 12 17 8 20

Ai J!)A2 ju I J, 1 0 0 4 4

,MUU E L .11 1. L J3T.Ai :Vc. iOURs LUMULATTV OTL (QT) ( JMULATTVF
P r.h , 1 .E : P~f H :IOU I;P F. !, I ,

,1tn I'll nMLNrH MoN'TH

-4 IU6A.! 7 l 1127 6,J 4 4

fI' liJA1 211 ; u71 2 3 l 3 it 1)i . I

A 220 4 1 12t, ju.4 7, dON 31) 1

V 77A1 127 ,1'1 ,1, - 2

I1fAAI Ud I Jtd-2 29u 1 d144 316

A d 8A 1 337 40J23 J40 44 A

.1 15 1A2 23J2 .- W 0 0i( 0
4" 'j1A2 I 121 1 .!4I2 1", ,;' 4 1,

---------- ------------- :0oNTH= NOV M i F r -

fl UJ EL M. i L i J:JAULAFI'VE lOUlIS Ld. IL ATI V o I(L (VT) C UmJl.A 'r IV

M I L 'j 1! HOUR~S ,El jT S

dUNil tiuN It MONTII

nl 0t"A2 7d 1205 1 1 0 4

AIl Ii A I .3 3 fI.1 "9 ' 1j b 9

122A1 d1 1J84 11 37 b 77

M577AI d 3114 14 0 2

M b jA I 1, 1 .i, 1 411 10 326

AI 1A2 o7tS l j U 0) l)

A 3 A~. 11J 3 2 12 14 3
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- MONTII= D F CE i -F - --------------------------------

MI1 0E. . L E. JA L J L.%'T V P. H(IfJf CUMUI ATIVF o IL (CT) CUIIULrT VP

il F. h I LiLZS P HOURS PER QI
MUN'N rlUNI]H MON[H

A 1J642 7 1212 2 1 4t, 0
M113A1 11 J)4 , 1 420 0 U9
A 22 0A 1 11 1 J9 T 0 o7 77
1160A1 li 19b 1 3 404 0 t2b
M8 A 1 2 4 d d 0 40 U u 8

el.IS A2 21 J1 L 1 0 8
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OFERATIONAL nAtA
EIL-L-2140D OE/HDO 15W-40 GRADE OIL FIELD VALZDATIOM PROGRAM

JINUAR-SEPT!!BPR 1995
3RD ACE -T. BLISS, TEXAS

5OTBLY CUMULATIVE OATA FOR .ILES, HOURS, FUEL, "ND OIL

-ORT=JANRUARY --------------------------.............. -

MODIL .ILES CUIOLATIVE HOURS C nLLITI! I I'r L (GA ) CUMOLATIVE OTL(Q-) CUIaLATIVE
PER 9:LES PER HOUiS PER ;ALS PER 'TS
109TH IONIR IORTH 9ONTH

AILB da 18 16.3 16.0 115.0 115.0 3.0 3.0
M106A2 1034 1034 111.3 101.0 631.0 631.3 22.6 22.6
8109A2 1 0 J.3 0.0 0.0 0.0 ).0 0.0
1113A 1 5662 5662 932.0 132.0 3696.0 1696.,) 17a.1 174.5
8'220A1 2131 2191 290.0 0 3. 1 1-15.C 1515.0 76.3 76. 0
3548*1 7 7 3.3 3.3 1J.0 11.0 2.0 2.0
S57711 526 326 39.0 69.0 294.0 --94.0 15.3 15.0
4578 '1 3 0.3 31. 1.3 2.0 .. 0 0.j
160A1 5067 5067 728.0 728.1) 13192.0 15392.) 766.3 1r6.0
1728 32 42 15.0 15.3 125.2 129.J 2.2 2.0
38d8l 503 523 56.0 %.J 006.0 296.0 '9. )1.0
.11008 3 1 3.2 ).3 3.0 .0 J.0 1.0
11009 17)9 1709 J.3 3. 332. C 332.0 19.0 13.0
.11028 0 3 0.2 ; 3.c 3 2.3 1.3
11109A3 d15 415 -1)0 . 0.0 j"0 0 .

112301 33 3C .2 . 3.3 2.2 3.C .
1151A2 z4511 04541 ).3 . '12. 317. '7.n
1275A2 * ". . 3.0 . '.
.13512 3035 i035 37. 3 -3. ~ 4S2~~.
13612 ,3 '. '. I1. ln1.3 1A. . 1.;
'49A2 . 0 0 :..3 3. 3 3. 2.) ..

1150A2 5 ,~2 .
15212 2521 25 1.'1 .' 32.C 33.: j..
15412 1543 1543 ,o. I .? 338. 3its. 3..
,1543A2 132 182 19.1 1".2 t5.C .5..
15512 2 3j..2 .. 2 -., . ''.3
1561 667 t. 3.2 '4.0 7*. 1. 1.

.1313 3 .3 3.1 Z3. 2.0 .0 .
313 116 11 7..0 .5.0 .

4916 262 260 i. 3 1.0 40.0 43.0 3
.4817 252 252 24.3 24.3 112.C 192.", 5.
11818 1381 13,31 11.3 11.0 233.0 213.0 1 .3
8880 1561 1661 1.3 3 123. 921.2 ,. 2.3
.4883 3 3 0.3 3.3 2.0 0.3 " 0
.1884 0 3 O.2 3.3 2.C 9.3 . .
1 85 3 3 3 3.3 3.' 0 2..
1886 0 2 2.0 3.2 3., .3 ). .
1887 14 1184 J.2 ,.3 1.0 .•.
1990 3 0 ).3 3.,) 2.0 1.3 .? '.3
1911 375 675 ).3 3.3 472.2 072.3 1.' 14.0
4336 3 J 2.0 . 3.0 3.0 3." 3.3CORI 3 2; .2 3.3 0.0 3.3 ' . ".

07? 3 U 3.0 3.2 J.3 ).u ..1 .3
F1500 3 3.0 . 3.3 .. ".3
G0C 0 2 25.0 05.3 12.0 12.0 ".0 .2
J 810 6 3.3 J.1 12.3 12.0 1.2 1.
JHGT75 0 3 0.0 ).2 3. 0;3 J.0 3
IL76CH 0 ") 3 3 2 0 2
110A 922 922 47 47 92 32 "1 3
jl 13 13 5 5 3 1 "
P 100 0 0 3 3 3 ) 2

P125 I 1 3 3 3 0 2
1.5K 2 3 59 1 47 7
OE 2 0 1 1 1 1
15Ki 3 3 0 2 0
250000 20 1 3 0 ' )
3V 0 0 25 25 31 1 1 1
309K 2 , 3 3 3 3 "
4.21i 0 0 2 3 2 2 3 3
SKI 0 0 2 3 3 3 3

6053 .3 2 3 3 '
6'451 2 2 3 3 U )
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OPERATIONAL DATA
RIL-L-2104D OE/HDO 153-40 GRADE OIL FIELD VALIDATION PROGBAR

JOANUAR-SEPTERBER 1985
3RD ACE ?T. BLISS, T!-ZAS

MONTHLY CO0LATTE DATA FOR HILES, HOOS., FUEL, AND OIL

150 W!Bi= ?! 811aR --------- - - - -

MODEL RILES CUOLATIVE HOORS CUNOLATIVE -O!L(GAL) CUMULATIVE OIL(QT) CURULATIVE
PER RILES PER OOR5 PER GALS PgR QTS
RONTH MONTH MONTH 4ONTH

&LLE 16 104 1.0 17.0 7.0 122.0 3.0 3.3
8106A2 2919 3953 205.0 306.0 1069.0 1700.0 219.0 241.6
8109A2 977 977 127.0 127.0 725.C 725.0 4q. 48.0
4113A1 16680 22342 2031.0 2963.0 7749.C 11445.0 642.0 116.6
R220AI 7935 1J126 922.3 1202.3 3900. 0 5415.1) 305. , 381.8
.154811 1285 1292 111.0 114.0 587.0 5q7.) 19.0 21.0
15 7Z1 1713 2.39 318.1 437.9 965.0 1259.3 'o.0 i0.0
578 1 1 1.0 1.0 0.0 3.0 3. 0.0

960A1 18211 23278 la96.0 _724.0 37229.0 '2621.3 1577.1 2343.3
n728 176 238 32.0 .47.0 230.0 155.0 6.3 '1. 0
.81f1 15:39 2102 214.0 77 2319.C 297.3_ . , 293.1
41008 1392 1392 J.0 9.1 143.C 14,.3 "1. ) 2.3
11009 6206 7915 0.0 ". ,]. C 3q.) 1.) 19.0
1102a 28 28 3.3 3.3 . 1.3 . ). a
,109&3 2934 379,9 136.) _24. 6 394.0 3-l3. J 14.0
1123A1 39 69 5.J 13.3 11.3 '1.0 1. ')
,151&2 35313 o"651 3.3 ).j 3256.1 3773.8 ,. 1)". 1
-275A2 33 33 3.3 1.3 . 3.) ."
135A2 13148 21183 '733.0 1n67.3 235 .3 ''722.5 "2.,3 11).2
43bA2 536 534 '1.3 15. l5. 125.2 ,.lb 1-l.
34912c 128 12.3 60.0 63.3 75.0 75.3 20."
450A2 354 1-14 11.) 14.3 o0.3 0.8 .3 ..
915212 871 1121 51.2 62.2 ?1.0 121. 2.2 2.0
154A2 11652 13195 334.0 424.0 1670.0 2308.9 222. )22.9
.543A2 219 .01 41.0 39.0 72.C 137.0 . 3.3
"155A2 3 3 3.3 3.0 '3.0 3. .,
94561 1961 2628 0.3 0.3 376.C 45.3 1.. 17.0
,1792 173 113 3.o J.0 13.0 13.3 2, 2.0
1813 3761 3761 331.3 331.0 333.C 338.0 0.2 4.3
1814 j 116 0.3 79.3 2.3 2.J .. ".3
9816 79 339 4.0 12.0 50.0 '10.0 . 3.0
n817 .150 za)2 12.3 35.3 013. 3 2 2.0 4.)

9818 370 1751 46.0 17.0 281.C 514.0 .* 35.3
880 4692 6253 0.3 ).0 337.3 1315.0 '. 3. 3

M883 0 0.1 3.0 3.3 0.3 ..
1884 312 312 0.3 3.3 25.' .. 3 ." .3*)

s885 3 0.0 3.0 .1, 3.3 .. 0 .
'i886 623 t23 3.3 . 100.0l 110.3 . " '.3
4687 -70 1054 2.3 . 200. J 243.).
9890 48 48 3.0 ,..0 5.0 3. I. 1.2
9911 3 u71 0.0 J.0 3.c 3'2.' . , 11.3
'1936 3 . 0.0 3.0 ).c 3. .3
CONPE ) 5.0 3.1 2. .3 .2..3
07' 3 .. '.0 3.0 o.j. 1.0
?1500 0 2 3.0 ).0 '3.C 3.3 ).al
;;4C 3 3 10.3 5.0 1.1 15.3 u. .
a410 13 13 3.0 3.3 )1.,5 33.3 , .. '3
JHGV75 3 0 9.0 3.0 1.3 3.0 .. .)
dLT6CB 1 0 23.0 23.0 3.0 3.0
1101 18 340 49.0 9,.o 126.0 213.0
M49 0 13 2.8 7.8 3.0 6.0 -

?100 3 0 3.0 3.3 1.0 .3
P125 3 J 2.3 2.) 2.3 3.0
1.5M 3 3 368.4 a23.4 3..30 130.0 21,
1319 3 3 2.3 3.0 2.0 3.0
15KM 3 3 1.5 1.5 2.0 2.0
25003C 0 *3 0.0 3.0 . J. 0.0
3KU 3 3 2.0 27.0 2.0 33.0 1
30KH 1) 3 1. 4 1.4 2.3 2.3
/4.29V 0 0 157.0 157.3 17C.0 17,1.3
3KU 3 0 3.3 1..3 0.5 1.5 ,
6.3KB 0 0 0.3 3.3 3.3 3.0 -

6453 6 8 0.0 3.0 29.0 ,.0
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CFERATIOAL DATA

4!L-L-2104D 0/HZ0O 15W-40 GRADE OIL FIELD VALIDATION PRCGBX-..

JANOASY-3E1TRFMBR 1985

38D ACE ??. BLISS, TEXAS
FOORLY C3OL&TIVE DATA OILE 0S, OBEr, "t, AND OIL

- - - - -- ONTH= ARC ----- ...------------................ .......

4ODEL 3ILES CJMULArIVE OURS COMULATIVE FUTL(GAL) COULATIVE OIL40T) ZOULATIVE

Ea MILES 2Ea m00S PER .ALS P!P )T:

MONTH lONrH INTH 4ONTH

AVLB 569 A73 59.0 75.3 300.0 922 77.0 90.0

11196A2 5820 9773 q33.0 1239.0 2413.0 4113 195.4 437.0

1109A2 3307 7814 374.0 501.0 '291.0 3016 63.5 111.5

113Al 25326 57b68 4114.0 '77.3 16717.0 29202 119.1 lc;.7

.220A1 12999 23125 1543.0 "745.3 5473.3 10388 455.2 437.0

8543A 1 4114 0136 595.3 in .1 1766.C 2363 '41.1 113.3

.1577A1 3021 7260 j24.0 1231.3 2595.0 3954 21b.0 306.0

m57d 462 463 b2.3 i3.) 210.C 210 1.0 1.0

60A1 37957 61235 44q6.4 7223.4 70026.3 122647 56i6. 7q6q.8

1723 541 31, 32.0 79.2 1252.2 1607 10.C 1Q3

IddAl 3d52 5 493.0 763.2 7305.0 1)030 1250.) 15]43.

11008 11257 12649 ".3 .3 124. 14r3 . J.

11009 3555 4 34ot 3.3 ). 16b1.j 389q 13. ] 32.2

41323 114 1222 .. .3 71.C 7q 2. ).2

4109A3 .7.4 3315 5)2.) 727.5 123 .0 1822 1 .1 32.

.123A1 33o 465 7.o.3 ... 7 .1 A.: 1 .

151A2 ,.23 153171 .J .2 7354.6 11o2l 37. 4 '1.3

i975A2 33 ..2 '., 1.4.0 144 -.
135A2 1 (.2 6 - ,3.4 ,.4,. 7 )1.2.C 

1
2bo5 D 7

136A2 1 339 1 W"s 1)2.1 1 ; . 3 3 q. ,1..

149A2C 1133 1266 -3). J )0.3 250. 0 325 7.3 1.

950A2 3 j59 ).2 14.3 ).C ol 3.3
152A2 7241 -Jo2 311.2 213.2 15>4.0 '259 17.. G 33
154A2 23317 35212 J>42.2 2-55. 4331.0 39 102.2 7.

543A2 *051 .445 353.3 412.0 172.0 1009 :7.0

155A2 255 255 13.) IP.3 oI.C ol . . 2.3

s561 3588 3216 3.0 0.0 r13.C I133 43.

,1792 36t '49 3. 3 3.0 U43. 6.. 3

1813 7643 114. 4 702.0 IC33.) 2039. L79 34.J l].3
1 C314 135 251 11.3 14.3 -15.3 11) C )3

1816 1209 1548 3.3 1'5.0 235.C 175 .3 5.'

1817 3i48 4130 193.3 226.3 32;.0 12)7 3.3 '. 7

4818 6407 3 15i 142.0 19.0 215.0 2573 11.J .

8a3 816 7069 ).3 3.3 s3.C I5 3. 0 .I

.i833 1100 1100 J.,) 0.0 141.0 141 1.0 1..)

1384 445 lj7 3.a 3.0 41.C 6' 2.3 3-"

l335 115 115 3.0 3.c 10.0 1.'. '.3

M836 154d 2171 3.3 ).1 261.0 361 '. 2.-

.1887 1791 21&5 ). ).0 310. C 540 3. 2.

1I90 1i29 1 76 ).3 .. 3 lu4.3 153 ..

1911 1454 2132 . ) ).0 -i.t) -33 i .I 3.0

n9 36 3 2 .. . . . .

colPR 3 3 3.0 >., 2.0 .3

CTP 9 34.0 14.0 349.C 399 0.3 J5. )

F1500 3 3-4.0 59.0 157.0 157 1 . 13.)

140C 3 0 7.J 42.0 5.0 20 1.0 3.0

J0410 0 19 77.0 -7.3 )9.C 132 2. C 4.)

JHGV75 0 0 . 10.0 3.0 5 I.C 1.2

5L16CH 3 11 3;.J J5 3d.0 1 1

310A 0 940 Z5 121.3 4 2"2.0 i
.14K 3 13 6 13.8 0 6.0 3

P1O0 3 2 :0 '3.3 c I.0 1 1

7125 30 2. 2.3 3 2.0

1.314 0 1935 235.4 400 530.0 13

10K 3 3 i29 32.0 .A 9 492.0 13 '1

1SKi 3 3 59 73.9 92 U.O 3

250000 0 3 216 16.0 250 200.0 7 7

3K@ 0 . 555 p32.0 154 I137.0 5

30KU 3 3 439 464.4 b95 697.C I

0.2KV 3 39 -43.3 33 233.0 4 51

5KV 0 3 1124 1124.3 740 '40.5 28 21

OKV 3 424 1424.0 100 )00.0 5

6458 3 3 3 0.0 3 i9.0 7 0
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OPEBA'IONAL !AT&
MIL-L-2134D OF/HDO 15W-140 GHAD OIL 'IZLD VALIDATION PROGRAM

JANOARY-SEPTERS13 1985
3RD ACR FT. BLISS, TEXAS

ON HLY COMOLATIVE DATA FOS MILES, HOURS, FOEL, AND OIL

-------------------------- ----------- - ----- .--- ONTH=&PRIL -------------------------------------------------

MO3EL -ILES C-3MULATIV1 AOORS CUBOLATIVI FU!L(GAL) CUMULATIVE OIL(QT) CUMULATIVE
iEP ,EL .3 P3 HOURS PER IALS ?ER- )TS
.OMTH MONTH MONTH MONTH

AVLE $419 1092 41.0 116.0 321 1743 45.0 125.3
!106A2 2424 12197 137.0 1426.0 938 5051 119.0 556. 3
1109A2 1316 6100 171.0 72.) 543 1559 4d.0 15q.5
1113A1 14340 72038 1L86.0 J E63.3 4063 32265 316.1 2401.i
.1220AI 7279 30404 709.0 ?454.C 2585 3:73 153. 1 )47. 1
1548AI 1609 7715 193.0 1-2.3 554 2117 72.0 190.o
M577AI 1264 3524 257.3 1id8.9 4 1 735 ,-. 1 160.0
1578 132 645 20.0 '33.3 350 5uO 2.) 3.0
160A1 11195 72430 11P7.5 -437. 3 21)62 14460912t2~. 13235. 3
.1728 3 799 0.0 75.0 0 1407 3.j Iq. )
43a1 1112 o96

6  
131.3 91.) 21 C 13137 %U.J 2 127. 3

1009 2516 131o5 \.3 3.0 224 1627 3. 1 11.
1009 .3913 4o334 2.3 ,.. 171 37.2.
11028 35 1257 ).o J. 4) 118 3.3 3.3
.110513 712 423J 5 .. 3 147 1169 32.3
112311 4 2j 2.J .0 31 '. 3.,
.1151A2 353 1q)'33 ?. . 331 1,663 :. * 2%.')
1275A2 2b 1. .~J144 1
!35A2 1324q '"117 . - 9 22'2 14i 37 113. .
136A2 251 1373 1 ). 2J6. ] q 52m .,
2i4A2C 3 I2€6 9.3 '<.3 3 2

,  
. 31. 2

15)A2 75 3 i.. ,3 ".
A52A2 347 1779 34. 4)7. 7 144 03 4. 23.)1
54A2 4073 -J285 216.9 <72. 5 3 ;77 1..3 .i

9543A2 11 -) b4.0 43 .Q 32 4n71 . O.,7
155A2 255 1. lq.5 n ,1 . 3.)
1561 "543 1756 . '.1 327 1693 21..
1792 539 3.; 3 3 66 ".
1.313 14,7 12151 111.3 1 1t4.3 23q 2917 17.' ,)
314 7 333 1.2 33. 3 11".

.1816 19 15c7 ".0 ,7. . 373 .7 3 7
1317 129 4229 11.3 237.2 32 123q 1 3 '2.(,Id16 '29 13,7 17.3 1Iu.G 144 2.R17 . 93.')
1990 3 7061 3.3 3.0 .3 13JC9 . .2
1883 3 1100 Q. 3.0 0 141 . 1.3
1684 10 ;17 30 3.3 3.
'1885 122 237 '3.0 3.0
1886 1170 j

3 4 1 3. ).0 12Q 9) "..1887 0 29 5 0., n.0 1 355 . 3. 2
1890 325 2301 J.) .0 22 15
1911 109 2"4 3.0 ).0 a3 23 4.4.
1936 2 . 3.3 3.3 2 ' . .2
COMS3 3 4.) 1 Z.3 4
L 7P 3.3 ".0 3 319 .
?1500 3 3 3.3 5 .0 3 157 . l1.j
;40C 4 . 44.0 13 3. 0.
J0410 j 19 3.0 77.' 3 132 .. 4.3
J(GV75 ' 2 4.0 13.0 2 4 j. . 3
MLT6CS 2 3 1. 3 43).0 0 3H.0
910 3 u 35.0 1;6.0 45 317.3 1
,4K 3 13 7.0 3.3 0 b.0 3
P1a0 1.0 24.J 3 3.0 3 1
?125 0 0 ., 2." 3 '.) 3
1.5 .) 2i63. 4 2 3.)3.0
10KJ . 1.3 33. . 49 2.0 3'
15KW ). 0 7,. 5 4 .0 1
250000 0 0 3.0 216.0 3 250.0 3
3KV 3 3 3.5 Z15.5 j 187.0 2
3OKi 0 3.0 40.4 0 17.0 2 3
4.2K 0 J 2.0 545.0 5 203.0
SKO . ) 3.0 1124.3 '30.5 A
601 i  

0 ) 15.0 439.0 25 )?5.0 1
6,M5 3 3 3.0 3.3 0 39.0
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O PERATIOMlL DATA
AIL-L-2104D O?,/HDO 15W-40 GRADE OIL FIELD VILIDITIOM PROGRAM

JANUA RY-SEPTEMBER 1985
32D ICR FT. ELISS, TEXAS

MONTHLY CUMULATIVE
- 
DATA FOR MILES, HOURS, FUEL, ANO OIL

MIODEL S ILLS CUMULATIVE HOURS CUMULATIVE -UUE (GAL) CUMOLAIIVE OIL (QT) CUROLATITI!
PER !ILES PER HOURS PER GALS PER QTS
MONTH MONTHl MNTS 0OWTH

&VLP 41.0 1136 6.0 122.0 41.0 1784 1 125.3
10l6A2 731.0 12928 4,3.5 14,69.5 668.0 5719 1 637.0
.9109A2 871.0 6971 74.0 790.0 350.0 3909 31 197.5
A 11311 4636.0 76694 376.5 9939.5 3037.0 35302 352 2753.3
.1220,AI 194,4. 0 323498 110.5 3564. 5 1110.0 14 93 li0 lnq6. I
.54811I 1109.0 8821 89.0 990.0 378.0 3295 -Z 2 12.0
157711 572.0 0 096 44.3 1572.) 453.0 513 8 5p 1418. 3
'1578 ADO. 0 72 5 7.0 g0. 0 'jo. 6J0 3 cl. i
".60At 4 706.c C 7136 517.5 9005.4 8903. 3 153412 1'3' 1 Iu72. 9
0728 1 .0 300 ,)0 79.0 o.c 16J7 )1'3.0

"3 I 764.0O 7730 118.0 1069.0 1304. 0 11434 27
.1008 4037.2 1 )202 9.0 0.0 240.6 1168 .,17.0
11009 8038.4 5-142 6 li. J.0 A30. q 3591 ?5.O
81028 176. 4 1.433 3 ).0 1.O 0.3 133 0 .0
P1I0913 262.0 492 13.0 7o,].5 50.c 2019 13.3
'112311 . .445 9.45 .0 3. 40. ).1 3.0
1151A2 Zo 095. 0 _'Ia328 V.0 0.0 2356.C 17019 41 1.
1.275A2 %.3 t6 3. q. .= ,,, .
m35A2 10424. 5 154b 4a7.7 9917.6 153. 1 17')90 , 3 .7
m36A2 1.5 1575 1.D 2')- .6 .3. 0 3, '.
N 9A2C ).3 !26b ).o 5 .0 0.G c 25 310
150&2 J.0 434 J.) 13.0 " ., Z ' .3
152&2 707.7 i 417 73.7 491 .4 Iq5.0 1 qq ;: 7.)
154A2 3335.0 1670 127.0 31 '19.0 o32.0 7 23 q 15 3 3.9
1,543A2 442 . 5505 4i.0 1 44. 127.0 1198 .)
355A2 0.0 235 2.1 21.6 11.C 51 .0
1f561 1553- 1 11 i0) ; -.O 1.0 226. C Ig16 I, k) .
.792 76. 0 b 15 ).0 0.0 6. C 72 1- .
3.313 4778.C 17629 7 1351.0 756.C 3673 2171.)
11,314 J. 258 a .0 10.0 0. 0 110 r.O
3 816 35.C 1602 2.0 49.0 C.O0 375 1) i.
.1817 15.6.0 14 135 32.0 269.0 50.0 12,P9 14.uO
.818 983.C J3]70 1.3 16.0 337.0 3 154 < .

"8059.0 7 12E 3.j 0.0 O.c 1355 .
AS 83 ).j 1 1:)0 J.] 1.0 0. c 141 1
.418a4 25.0 , 0.0O 0.0 0. C ,% 6
48a5 149.0 35'6 J.) 3.j I13.0 ?3 ?
t3186 -169.0 3olI 9 .0 ).0 46. C 516
.887 J.0 2935 ).i 1.0 3.3 5i55.
i.890 1916.0 .4)17 . 3. I 119.c 3014 .
1 911 J.0 -) 4 '.O j'. 0 G.C q23 :
1936 133.0 -ji3 53. O 5d.0 io.c 309
l:OMB ).0 1 3.0 12.0 l.c C 4_
07 F .0 )J .q 1 .0 l.C !19 ,.
F1500 ).G ) .j 59.0 0.0c 137 6 5.
3 40C ).0 L 17.0 65.1 10.0 40 II.
J04 10 0.0 19 1 77.0 03.0 132
JdGV75 3 0 . 20.0 ..c a -. 1
ALT6CH I J 14,.0 1; .0 31 69.0o
310A 1 440 37.0 19 3.0 0 a 317.C
54K D 13 14.0 34.8 10 16.0
PlO0 0 ).D 24. 1 0 q%0
?125 0 J .3 ..0 li 2. 0
1.591i 3 j 3.0 2363.4 3 530. o
109i 0 1 9.0 1)33.0 3 492.0
1SKv 3 1 5.) '1$.5 4) 14.0
250000 1) k) .3 a 16.0 0 250.0
39V -1) .4 587.9 1 13"1.0
309V3 7.2 497.6 9 697.0
4.29M 0 30.9 975.0 15 223.0
SKI99 5.0 1129.3 0 740.5 :
609d 0 1 12.8 561. 8 0 125. 0 "
6458 0 1 ).U 0.0 0 69.C
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OPERATIONAL DATA
11L-L-21014D OE/HDO 15-410 GRADE OIL PIELD VALIDAT:ON PROGRAM

JAN0ARY-S!TPEMBEa 1985
38D &CR PT. BLISS, rEXAS

MONTHLY CUMULATIVE 9&k POR MILS, HOURS, FUEL, %N OIL

----------------------------------- ------- - ---------------------- ----------------------------
.ODEL 4rLES COMLATIVE AOURS CUMULATIVE PO!L(GAL) COGOLATIV- ')IL (QT) CUMULATIVE

PER 1ILES P-B tiOuBS PER GALS PER TS
IONTH MONTH MONTH MONTH

AVLE 12b 1262 52.0 174.0 405.0 218q 5 131.0
.1106A2 1311 14239 125.0 1594.5 557.C 6276 37 724.0
3109A2 671 '642 57.0 917.0 366.C 4275 7 14. 5
111JAI 9046 85740 "86.0 3P'5.5 3713.C 3015 -76 329.d
5220A* 5327 3317! o59.0 4i23.9 2253.C 1)93b -'16 1312.1
M5qdA1 713 3537 56.5 1C46.5 286.0 3<51 24 36.3
M577AI A73 #969 191.3 1,63.9 427.0 531 '9.0
5579 196 q23 14.0 1,)4.0 120. C 722 12 13* 0
A60A 1 13209 304 39 1635.2 1 -) A4 J. 6 21449.5 14 ahl 1 i 2031.
4728 12 312 o.- 15.0 3.1 16,7 1 .0
38 A 1 335 311i 72. 1141.3 17. 1I09 32 3 .
31008 15j3 20785 1..3 1. 4. 1462 17. 3
.109 7138 31I'34 2.0 3.0 '446.0 3qE6 14 4q.'
m1028 41 1,474 ) 3.J 1'.C 152 ).0
M10913 922 1r14 6q.) -37.5 25.C 2344 I .5123*1 32 327 0.2 [4..3 46.0 17 ' . '
5151A2 1 396 235726 2.3 s. 3 1951.C - '.J
4275A2 ) io 3.0 3.3 .0 144 .)
.13 A2 3 35. 1 h i64 63.3 3.16. 2'5. 7136A2 1391 1.5 " 9. I
54942C 12ho 3. no . 23 1M50A2 1.3 72 9.1 27.J . 7
152A2 122 3537 18.0 419.4 33.C )2d ,'7.
154A2 1743 4541.3 236.3 14j;. D 246. C , 13
1543A2 399 -024 3:.3 -7q.0 '22. I 1
155A2 ., 2 J: 2.5 2u.1 "3.C el
.4561 -735 12,94 . ) ,.3 113.Z 2"4 '7 !11.
3792 136 733 3)3 .-I .- '1 I
"1813 3153 22732 146.3 1497.0 5d2.C 4255 9.2
5814 3 23p 3.) ' ,). c 0.0 110 2.0
5.816 .1 1693 0.0 j5.3 12. 3 357 1 ;.
4817 253 4u35 21.1) 30.0 109.C 1396 1 .
IB18 465 1J535 23.2 221. 123.3 3297 I 1.
8880 ' 7128 3. ,3. ).C 1355 -. *
.4883 3 1100 . 3.0 2.c 141 1 1.
-5884 23 J.0 '.1 0.3 u6
4885 149 535 3.2 3.0 22.c 45 3 . ?
1986 1IJ5 3795 0.0 2.0 b3.0 0 .
.5887 3b8 3273 3. ,.0 ')2.C C-1 ,54890 19 423b 3.3 3.3 '.0 35 14. u
5911 6 2247 0.2 3.9 0.0 '21 "
1936 2 n) 3.3 3.0 .C ' 1 3

3 , 0.2 12.3 1.C
27, ) 3 ,. 4.0 1.. 3,a ,.3?1S00 3 2 .2 9 .2 "'.0 17 - 5.
;40C 0 3.0 '5.0 O.C 40 1.
J0410 3 19 23.0 115. 2.0 132 2 4. 0
JHGV75 0 u '1.0 23.0 3.c
ILT6CH 2 0 1 72.0 39.0
51* 0 q0 20.49.0 45 362. U
.14f 3 13 - 42. 3 6 i4.0
P1O0 0 1 ,3 .4.3 03.0 1C
P125 2 J 3 2.0 3 2.c
1.59W3 0 ?-.53.4 51 3.0
lOKH 3-3331103~2.0 11599 0 0 1 76.5 141.0
250000 ,1 1 2 21F.0 2 250.0
399 3 3 5 092.9 1 167.D30 i 3 3 30 -)7.6 20 717,0 1
Q.2fV 1 3 0 575.0 0 223.9 3
5K3 2 3 1 1193.3 0 743.9
60KV 2 45 3. 3 0 '425.0 3

77



UPSPATICYAL DATA

tL-L-210iol o?/H)O 15W-10 GRADE OIL FIELD VALIOATION iFOGBAM
JA#UARY-S!PTEBER 1985

390 ACH PT. 8LISS, TEXAS
MOUTHL! C1OELATIVE DATA ?OR RILES, HOURS, FUEL, AND OIL

4ONTH=JULY -----. - .- .- ..-.-- .------ ------------------- ....

HODEL 1ILSS CUULATIVE dOORS COMULATIVE FOEL(GAt) CUMOLArlVg OIL(QT) CJMOLATIVE

PE3 lIL S p9 IOfORS PEN IALS PER QT5

1CMTd sOTH NOUT8 9OWTH

AWLE 58 1320 5 179.0 r) 219o 4 131.3

'1106&2 2J9 144148 25 1619.5 185 6461 1 725.0

"10912 121 7763 23 P45.0 210 444 ',4.5

Ml 3A 1 3491 3q231 341 3166.5 1556 40571 13 3142.J

322CA1 356 38531 37 .26J.5 331 17167 1 1313.1

1548A1 575 10112 47 10-43.5 180 3761 1 24 ).

15Y77A1 44 10113 4 1757.9 17 3631 2 4i1.:)

S5'8 258 1141 17 121.0 60 780 4 22.3

5460A1 341 41;4b 61 10,111. 1 1447 1'63513 1q31116

s728 55 167 2 37.0 342 1949 0 IA.

188A1 195 4313 27 116d.2 364 15273 14 7.

31008 5491 Io27C 3 1.3 192 2154 23.)

51003 17734 74311 .3.0 1043 >329 21 -4.3

51015 371 371 37 37.j 1830 13 =.

11028 47 1%1 3 ).G 1 132 ).3

1109A3 531 1 541 )6 3.5 122 2166 3 33.2

,4123A1 134 iol 4) 3 17) 1.1

A151A2 Th0i .4
3

2
3

j 2.3 1113 2 263 2 .

.1275A2 I t)9 14
135A2 ;,72 1147,, 223 1314. 1 1492 ,3.

116A). 3 t 31. 
4 3

.149A2C It F %ji.j 325 1. 1

M5A2 3 7 1 2i.- 67.)

452A2 15 ,352 13 -12.4 2 2:24 .

M54A2 146 45.J4 19 j424.3 2 0 7715 1 . ..

.543A2 3 51 7. 1314 . 0

355A2 0 2 
2
u.1 f1 1 .)

.1561 1313 131U4 i. 3.0 146 2225 I12.

5792 G5 a 13 3 35.3 5 66 1' 1.3

.1813 2'62 3 l4 0.c (j 55 1.

1814 0 .z 3 3 3C.O 1 10 1 .

1816 -,50 2243 I .. 0 >341

4617 294 .129 11 231.0 42 1440 .

181 399 1)934 2 241.0 64 3341 1 V.1.1
1880 7124 0.3 01 115 1.

,1383 3 1100 2 .0 3 11 1 1.1

58dM 232 1173 1 3.0 1 2-

.885 219 724 2.3 '8 131 .

4886 13d 3)J3 '1 3.3 15 614

5887 1 3273 1.0 3 -17 - -.

1890 . 4236 2 P.C C 3.5 14.3

5911 237 7434 .J 40 )63 j >n. 3

49J6 2 6 3 j 3.2 -2 1. )

6)77 04 -2 -25 U
CCAER ) 3 12.3 4 -.

07! 2 44.0 1 199

?1500 3 ) 3 59.0 3 157 . 15.3

GMOC 3 70.0 : s0 .3

J.410 1 19 3 105.0 112.3 I
JRGV75 a 3 23. C 3 11.0 1

ALT6CS 3 1 5 77.:1 15 4.3 a
l0A 53 4 90 44 313.0 35 317.3 1 3

84K 2 13 13 15.8 2 24.0 1

P103 2 3 . "1 0 1.0 Q

P125 2.3 0 .3 I

1.5KW % W2 3 26 3. 4 0 530.0 6
10KO 2 2 533.C 2 4Q2.0 1 11

159K 3 3 6 82.5 0 '4.0 2

250000 3 3 3 216.3 250.0 3 7

39V 3 3 592.1 1 197.0 )
30KM 3 3 15 32.6 2 '17.C i

4.2a 3 3 575.0 2 223.3 3

53to 2 1132.3 3 '? .5 3

60K 1 454.8 425.C 3

645a 1 4 2 2.0 10 14.0 "
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7FERATIONAL DATA
IIL-L-2104D O-'/4DO 152-4O GRADE OIL FI!LD VALIDATION PROGRAM

JANOUay-SEPIEN8ER 1985
3RD ACR FT. ELISS, T rAS

MONIHLY CJMULATIVE DATA FOR RILES, HOURS, FOEL, AND OIL

-..-.-.----- ----- -- ------ -----------------.. .. O NT H=A UG OS't ---- ------ . .... . ........ .. . .... ........ . ...

MODEL IILES CgROLAIIVE HOURS CUSULATIVE ?UEL(GAI) CURDLATIV! OL(QT) CUMOLATIVE
P!R AILES 2MR HOURS ?ER GALS PER 2TS
ACNTR MONTH PCNTH MOMT9

IVLB 2 1320 3 179.0 0 2119 0.0 131.0
M106A2 224 146

7
2 19 1638.5 50 6511 3.0 127.0

1I09A2 75d 3521 2t 671.0 93 456A 7.3 211.5
1113A1 4281 93512 324 1'490.5 1890 42461 o2.J 3132.8
5.220A1 2147 43o78 196 .456.5 345 130 12 43.1 1356.1
1548A1 1)6 133C9 12 1115.5 142 1903 3.0 .7.0
577AI '0 0Io803 1321 IC38.9 530 o

16 2  
7.)5.

5.578 50 1231 13 134.) 150 93n .2 34.)
MSbOAl 4,301 ?5027 .71 '1174.6 11163 187521 431.3 13277.3
728 1 o ) 37.0 1949 I.3 10.3

Md A1 73 553 79 1237.0 u65 15938 37. 3 54. )
M1C03 488 2764 ".0 120 3274 . 2)

.1009 t229 35547 ,)3 lh03 032 <.7 112.111015 ) 371 37. 90

11026 2 1561 152 3.) 3.2
,13A3 Z117 1 3462 1 4 1 1. 3 -2 31. 1

i123A1 '01 2 4.0 1 173 ., .
1151A2 1 3570 -U431 1631 211 .2
1275A2 3oo '4.2 * 144 .2 2.7
135A2 -517 1 o373 -7 ''035 1-q' 17 17.2 "73.
IjbA2 2 1464 3 211.113 ..
.449A2C ia 3 213. 1 325 3.0 31.7
5.50A2 4 -1 1).D b7 :*
152A2 z12 )964 17 523.4 2113 2.J i2.0
15.4A2 o29 io233 11 5443.3 71 7£5 1.) 4 ). %
1543A2 138 o04 2 c37*3 .3 13!3 7. 37..
155A2 j 255 2 5. 1 3 1 ".3 .3
M561 L09 13713 '.3 33 2278 .S 151.2
A.792 11 <)7 3 314 17 Il 2o.)
1813 2144 21020 12 113).3 57 4312 7.) <.3
1114 3 258 2 9..3 3 110 .3
1816 J9 2322 025 0.. 0.
1d17 19 5318 335.3 13 1453 . 1.)
.1 3 13934 3 241. 0 1341 1.3 11.'

280 7121 3 3.3 3 1355 .7.3
.1233 ) 1100 3.0 3 141 3. 1.
I 814 1.43 1218 '.3 55 121 '..
!485 158 312 10 1u.0 S3 196 3.' '.0
Aa96 2 3103 3 1.1 3 .4 .,
l167 ? 0 313 3 3. )5 o<2 -'7
190 139 <45 1.3 1 321 3.3 14.3

liii 3 484 3 . 46 33.
1936 1 <3 3 ') 32 2.3 1.3
1917 3363 3547 351 397.0 437 1112 ..
4978 357 357 126 126.0 384 3E4 7.1 1. 3
CCMR 3 16 23.0 7 11 1.3 1.5

F3 24 .0 3 3q
o  

. 1.

'1500 3 2 2 3.u 0 137 '.3 13.3
,40c 3 23 -1.3 23 55.0 12 11
0Q410 10. 11 3 1.0 0 132.0 i 4
JH(V5 1 33.3 12 23. .j-
ILT6CH r 7 11 4a . 11 97.0 4

110A 3V 47 14 ). 3 - 1 <9.2 '
m4K 3 '3 71 23.8 -45 61. c
P130 3 . 27 1 11.0 1
P125 3 1 3 2.0 3 2. 1
1 2 4 2267.4 4 334. 0 1 .
logs 3 6 537.0 12 5114.0 1
1 id a 3 2. 5 374. 01
250000 3 3 3 016.0 25.0 0 7
3 W 2 2 1 (.03.9 5 102.0 7
33Ks 3 ' 542.6 j 717.0 3
4.299 2 3 % i9* 13 23 3. 0 5
K3 1 1133.3 A 749.5 3 73

5)K8 .4 3 1~4A . 325. 0
645A 3 q4 .3 0 19.0 3
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OPERATIONAL 0ATA

IIIL-L-2104D OZ/HDO 15V-40 GRADE OIL FIELD VALIDATIC PRCGBA9

JAMOAST-SEPTPMBEE 1985

3RD ACE FT. BLISS, TEIIS

MCITRLY CUMULATIVE :ATA FOP SILIS, HOURS, FUEL, AND OIL

- ----- - ONTH=SEPE B ---.............--------.............

AODEL IIL2S CUMULATIVZ HOURS CDAULATIVE FOPL(GAL) CO'ULAVE O1L(QT) CUMOOLTIY!

PER nILES POR 3C1oS PER GALS PTR YTS

ICNTH 4OMTH IONIH SONTH

Ai£L 386 1706 70 249.0 1150.0 3339 4 135.0

5136A2 S 14o72 3 1638.5 0.0 6511 3 727.0

1109A2 0 3521 3 '71.0 3.3 569 1 211.5

.1113A1 .58b 9098 469 1C959.5 1492.0 43953 26 3128. 8

4220A1 2 43b73 j 4145o.S 0.3 1R012 1356. 1

.548A1 15 10393 30 1155.5 V) .0 1943 3 52.)

.157741 7J7 1151) 73 3162. 225. 7 '6.

:578 25 1256 15 144.0 30.3 q63 25.0

iOAl 4163 441,b 433 11E0'. 621a.3 1;5733 135 13U12.

1728 '374 2241 5 162.0 172b.C 3t 75 ' 27.0
4iA1 110 1493 2 12319.0 2023.3 l' I4l 2 1,2. .

113o 2 3 27030 3 ,.3 73.1 2344 1

51009 3437 i1994 13 .) .s 32.1 6464 16 133.
41015 7) 441 ]3 r7.) 11.0 195 1 .

A1023 1921 0 - .3 152

M109A3 n39 1101 32 1351.0 51.1 253q .'

1123A1 o
1  

) =4.,) .. 3 173 .

4151A2 1323 -73035 . 1512.3 234C6 0

*jSA22 3 113 , 14 1444.1 7 1 :7 17.

13612 2 1-4 11.1 . . -z3

"49A2C J '2uo 7 2. . '29 1.)

13G0 2 113 343 '3.3 17.'.

52A2 76 1On 4 o 12 41.i 2',- 1 i .

15 ItA2 4 -3 4o 2 12l3 1 .3 5. 0. 12'4 -
.1543 2 132 ,147 13 ' 15.3 15.0 '373 1 s.

155A2 3 255 3 o.1 J.3 61 .2

1561 '277 1,9* 3 3.3 391. 2570 13 '( 1. 1

4792 297 1204 163 133.3 11.0 219 '4.3

1413 716 21742 23 ' 7.3 115.2 4427 1, '4.0

A 14 3 5 J IJ .. 0 11"

li16 b5 2397 21 1.C 35.0 3 4. 1

!d17 ;10 1713 144 .'49.0 3 . 1(,47 I . )

Id18 0 13934 & 241.3 2.3 3341 16 .3

lido 0 7121 1 3.3 0.3 1355 ,.3
.933 1 110) 2 ).0 3 1.41 .

1884 33 1251 J 3.0 15.0 136 3 4.3
8d5 73 915 2 13.0 33.0 21 o

Id8b 409 4311 -.3 43.3 737

4897 195 4 4 . ,.8 35.3 71.

1890 . 3 5 . 321 'U.)

14 11 , 243 91 4 63

9936 '73 
1
0o6 34 2.-l 46.0 176 7.0

1977 2313 " "5 10 - 1.J i93.0 211 -. )

197d 1;03 2o63 216 342.3 3 "2." 12 if, .
C0MPR 3 3 3 23.2 3.0 11 . .3

7p 3 d2*3 71.0 470 3 .1

F1500 3 3 3 0. 2.3 157 13

340C 3 3 33.G 3 b5.' ' 71

J04 10 2 I 3 10i. ) 0 132.0 3
JHGV75 J 10.0 0 23.3

lLT6CH 3 3 . 047.0
1101 3 '90 4 424.3 46 4 .0 ' 12

14K 3 13 R5 I1J.3 14 133.3 1
P130 2 '3 2 1.0 ' 11.0 1

2125 3 3 0 2.0 0 2. )
1.5W 0 j 52 2419.4 13 347.0 1
10KU 3 ) 1 >0.0 3 'J7.0

iSI3 1 2.5 3 14.0
250000 2 0 2 218.0 2 232.2 0 7

3K3 2 3 6 '30A 4 196.0 1

4.2K3 j 7 3F0.0 3 233.0 314

5K3 3 1 133.3 ) 748.5 3 3'
60KW 5 0 J00.d 20 945.0
63 4 5 172 179.2 197 296.0
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APPENDIX D

Distribution Frequencies
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APPENDIX E

Oil Analysis Data Acquisition Procedures
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OIL ANALYSIS DATA ACQUISITION PROCEDURES

A software program to retrieve the data was prepared. It was found that the

data contained a notable number of erroneous entries. Errors existed in

equipment Army designators, end-item and component serial numbers, oil change

hours, and overhaul hours.

The following flow charts explain the data-handling procedures and operating

parameters used to provide valid oil sample data.
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PRELIMINARY DATA PASS

START

(1 ED IES SET OVHHRS

0 OR 9999TO MISSING

I_NO

(2 ERNIO TOR NIONN

IILCHCHHHURS 

S I NC I HANG

CODE CURRENT OBSERVATION

JAS TRACK OR WHEEL VEHICLE

SORT DATA BY:
(1) END ITEM SERIAL NUMBER
(2) ENGINE OR TRANSMISSION
(3) SAMPLE DATE

~OVHHRS = HOURS SINCE OVERHAUL

OILCHHR = HOURS SINCE OIL CHANGE

118



RECODE PROGRAM

(2) END ITEM SEiRIAL NUMBER AND TRANSMISSION

A

READ NEXT
SAMPLE

OBSERVATION/

LATYES

YOESHHR OILCHHR--

MI1 
MISSING

EHLE OVHHRS> 
OILCHHR =

WHEERS NOHR

3001MISIN

?1

YE|N



OVHHRS=
MISSING

OILCHHR=
MISSING

3

ONLY YES OUTPUT
N OBSERVATION A

IN GROUP TO DATA
FILE

NO

FIRST YES VHHRS YES OUTPUT
N OBSERVATION AMISSING

IN GROUP TO DAT :A7FILE

NO NO

MORE
T N ONE END YES FLAG OBSERVATION

ITEM TYPE WITH SAME FOR
END ITEM SERIAL VERIFICATION

NUMBER
?

NO

OUTPU''TTIONOBSERVA7,J
TO DATA

FILE

MORE
LAST THAN ONE END YES FLAG OBSERVATION

OBSERVATION YES ITEM TYPE WITH SAME FOR
IN GROUP END ITEM SERIAL VERIFICATION

NUMBER

NO NO

4 5
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YES THAN ONE END FLA

ERIAL NUMBER AS II TE M TYPE WITH I OBERATIO

PRVIU rnvu. SAME END ITEM -I FOR
BSRVAT, , SERIAL NUMBER" VERIFICATION

/NO TNO !

FLAG ORIIT T; E I? OVHHRS = OTU
OBEVTO E ,,THAN ONE EN CREN E MISSING -- OUVTONT

ITMBESITERVATIONIUSOBERATO

VRFICATION SAME END ITEM OVOILCHM R-IN TO DATA FILE/
VERIFCATIN I SERIAL NUMBERMSSN

NO

NOCALCULATE MAXIMUM POSSIBLE HOURS
6 ) OF OPERATION BETWEEN 2SAMPLES.
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APPENDIX G

Tests for Comparison of 1984 and 1985
Mean Wear Metals
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&IT ois.muALIIS LIIAaosaou RAA
SII.-L-31643 03/900 is-4 _ MON oiL FIRLD VALIDATION uuOGIAN

J833831-33C3333 1966 All JADI831-AI0132 1965
2/6 CAI8L3, 8030N1 "2. silos, BE.

T2$ F0R CONPARIS0OF 01 94 AD3 1161 3383 338 R32818 1! (103),

ran 3011 (*-3)

?tet 3*9921

: 8 3 1A 8 1 3 s 1 3 
I s o m

Ion% i0 61.M005110 35.23147438 4.21t94622 3.30040000 187.0OOOO000 433Q38L 2.5763 102.0 0*Alit
9os5 67 07.063005977 32.343603S 3.471S096 3.00000000 206.00000000 30381 2.6001 155.0 @.010;

FOR met 1922ASCIS A33 30381. 1'- 1.10 MITI Go 833 36 of r303 ). r' 0.6307

lose Go 11.4437612 34.11079485 0. 1040733 1.00000000 262.00000000 0310381 2.6911 72.5 0.6041
1965 70 8.23076923 0.60956*22 0.7403355 1.000000800 31.000040000 31, 2.9497 105.0 0.005:

P03 S0t WAIANCE3 8331 30081. 1l- 26.63 3123 68 AID 77 OF p303 > ?1- 0.0001

9ogo 70 18.020513 17.71265933 2. 11706772 2.06000000 139.600000000 3330381 3.6211 31.1 0.004,
Isms 56 6.03446372 5.7990016 0.62S37469 1.00000000 39.00000000 30081 3.9364 150.0 0.000

108 l0t 1832498I All 201A. 1'. 9.33 3223 69 833 05 OF PRO$ ), .- 0.0601

A3E1 OIL 83811515 1830382032 3AT8
HIL-L-21040 03/300 ISR-40 03803 Olt Flats VAL1382103 V3063*1

JANGAB3-S3C33333 1960 AND JA*3A183-81031 1905
216 CAT&L1S 50630 Ft. 1441. &1.

2352 PON C03P83IS03 0F 1930 AMD 1965 3383 3RAN M3ET1LS F2(1201),
PROMOS), COICOPPEI)I Ad@3 PB 13*33)
ra3 330n16(106. 1113, 4577)

2232 PAG8033

V83IA313: ?I l30m

0385 I @aii I 5 I3 131 52 303 livings 3811303m Y83183CES 1 of P303e III

1984 226 92.32743363 53.62610351 3.56715534 1.00000000 310.00000000 03309&1 7.0571 290.5 0.000-
1965 111 50.12372041 42.11311351 3.87866749 3.00000000 212.00000000 30UAL 7.2921 302.0 0.000,

F10 30: I38CIS A38 60081.. F-- 1.62 5123 225 A30 117 Of P3ol . P.- 0.0039

VI81*L~ CC corral

1900 225 21.22222222 30.30339451 2.01355963 1.0000000O 203.00000000 @300381. 3.63S3 319.0 0.00
1905 105 12.43003520 16.5S173928 1.G1520036 2.0000000 106.00000000 3IJS81 2.9001 326.0 0.003.

FOR S0: W83183CUSal 833 AL 3 #01- 3.33 @Its 220 AN3 104 31 Flog > ?1. 0.0001

1964 226 22.39623009 41.6701620 2. "190626 2.00000000 421.00000"00 53310381 1.7937 230.0 0.070
1909 113 14. 10619469 39.3165073 3.69953107 1.00410600 290.00000000 30081 1.7594 337.0 0.079

POOlo0 VARIANCES A33 3E381.. P'. 1.12 3123 225 A33 112 OF r303 > Ft. 0.0939
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A361 OIL £3*LKSIS L*6036103! OITA
HIL-L-21040 03/200O 153-40 Glass OIL FIELD VAIDATION P300363

.iANAR:-uucloas 1936 goo .ANAuau-*OuOST 1965
2/6 CAIALIW SQIADIOI FT. 3302. 31.

TEST F0R C0UPAISOI O1 1966 AN3 1165 IRAN @3A3 ETALS 12(12021,
03(2303) * CU (COPP15). Al £33O3LEAD)

ran 330113 (35m. 3egal
IC033=LO465- 1

YASIABLI: PI 13105

YEAR a @BAN SID all SID E3s03 3131303 3*31333 163163CZS I OF p303 > III

1966 @1 1364. to614S 15 107.72036444 11.96692962 6.00000000 S97.00000000 U3303*1 4.6603 115.5 0.0

l96s 66 68.96969697 44.14112697 5.92S7633 S.OOCOOO 249.00000000 EQUAL 6.S517 145.0 0.0

r0d 30: IIIIANCIS A3l EQUAL. I-- 5.01 ails s0 ago as OF P303 > P. 0.0001

3*11*311: CO corpe

YEAR I @RAN SID DIV SIC 36306 Risings 6*51303 V1IA31*CI I OF P303 > I21

1966 61 45.012366 80.4283012 6.9367844 1.0000000 567.00000000 UUEGOAL 0.0562 129.6 0.9561
196s 63 46.253]1825 85.362S9619 10. 71567"6 a I.00000000 602.0000000 IQ3*1 0.056* 162.0 0.936!

F06 30: VAEZA3CES All EQUAL. F-- 1.13 $1T3 62 AND 30 Of P30& > to. 0.1119

VARIABLE: P3 LIAO

ILA& 3 @3ge S20 33T 17901 IstinUm IaIKIUI 1A3163C3S I Of Fo303 IT,

1966 aI 41.66661666 36.6609"571 4.0499911 2.00000000 179.00000000 53100*1 0.0516 97.6 0.632'
;985 G5 37.49230769 62.5@022928 7.76212213 2.QC00"000 355.00000000 EQUAL 0.467 196.0 0.634

FOS N0: YABIlECIS ls EQUAL, P.- 2.95 NIT@ 64 A3D 60 OF Pace ). F- 0.0001

A*61 OIL ANALYSIS 1*3036103! 0A11
AIL-L-211060 03/330 1S3-40 06103 OIL F19LO VALIDATION P30GRA3

J*36*31-OBCB3313 1946 as3 J63363I-*UGUS2 1965
2/6 ChIALI! 300*6603 FT. go02. At.

TEST FO3 C010AB1503 0F 1966 ag3 116503 IAN IRAN1 METAL 3033.M
PI(13033. CO(C000333. AND PNIL3*03

PON 336133 3652*. 35o&)

16*IA3LI.: ft 1203

IRAN I R3*3 520 03f S20 33303 3161301 3*21303 113IIICIS I up P303 > 1

1966 29 124.6462756 74.42425970 13.82023909 9.00000000 3t2.00000000 U3300*1 2.33 6S.6 0.001
1965 19 11.6621053 54.3614003 12.47290693 16.00OC0000 226.C0000000 EQUAL 2.659* 6.0 0.01(

P03 30: YABIANC!S all EQUAL, P-. 1.47 3113 26 430 18 Of P306 3- ?- 0.167S

V~gIAILE: CO COFFIN

Y366 a @gas SID 03? SID ao 130 113mu alinuI V63163CIS 1 Of 0606 ), IT

1966 29 91.7562069 78.32160370 14.S4663522 2.00000000 352.C0000000 0382061L 3.0206 30.0 0.005
1965 Is 17.05555556 11.6031111 2.73499737 6.000CO000 66.00000000 30361 2.3954 65.0 0.020

10R 60: VARIANCES A3l IQUAL. 111 65.5*6 6123 26 A33ND 1 OF Pae 06 l* 0.0001

VARIABLE: P3 LEAD

1944 29 61.96551724 62.40566961 7.14660212 S.O00C0000 175.00000000 013031 6. 1666 41.6 0.061

loss 19 26.115769474 19.07663830 6.3768017 9.00060000 65.00000000 MORAL 3.6119 66.6 6.00'

103 301 163163C3S Ann 3064. P-- 5.03 011 26 AN3 14 Of r303 > P'. 0.0006
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ANN? OIL AIALTSIS LLAlaBtOIT a&?
BIL-L-21040 03/0O ISV-4O GIAD OIL FIELD VALIDATION @SOao$@

J480gL1-DCESERM 1944 IC JASIL-40IOGUS? 1985
2/6 CAVAL22 SQOADIO 1I. sOot. A?.

TIST Fa CONFAIISOI Or 190 AID 1985 Il NL iEILS F11101),
3litmOi3, CD COPIR), LID 3 PILB&D)

PO ?3also (51SI)

ICODOOD6'I517

2213 FCIOIIoo

ILNIILI: It le0d

leas I ISAR SID DIV STD 23101 Hloosil BLIZIDE VAPIAICIS T UP PROD > it

198 .0 1.3156 69.3,51 50 16.76964830 5.00000000 926.00000000 0IIQIAL 1.4609 146.1 0.16
;99; ;::129.37:37:4 ;90.3028:6:: 212225194 4.0000000 993.00000000 EQUAL 1.48.1 174.0 0.138

FOB 10: IAIILUCKS All IQDAL, 1-- 1.26 U1T0 73 AND 101 or plot ) P.- 0.2769

VAIALE: Cc Cartel

tIRs A IRs SID DES I 101303 11111Dom NA1IUDI !1313IC1S T or FIos I

196$ 102 16.0606274S 15.90333411 1.5766672 1.00000000 111.00OOOOOO 011044L 0.5541 76.0 0.531
196S 58 13.74117131 29.65211175 3.3S5102 2.00000000 220.00000000 1SCAL 0.6467 153.0 0.511

Fos M0 VAIANLCES Alt EQUAL. f. ]-AS SITE 57 AND 101 or la0k > P.- 0.0001

9LIILILI:- in LEAD

IRs 0 IRAN SID OEY SID 83103 MliONaf I~LIZID VARIANCES I of pool )o 1

193$ 102 15.93137255 15.33665757 1.51155538 I.00000000 108.00000000 0199OAL 4.6161 166.6 0.00(
1935 71 8.04225352 6.59314930 0.78246287 2.00000000 34.000000020 500*1 4.0773 171.0 0.001

FOB 50: VL*IAICIS All EQUAL, 1-- 5.41 SITS 101 Ago 70 Up Pool > P. 0.0001

lST OIL ANALYSIS L3O03OS0 DATA
MIL-L-210 016.0/MO ISI-40 GILDS OIL .00I VALIDATION PROQIA1

J11041-OE2251 s 19 s.o 63 J 8000SL 1D .O 196S
2/O C0IALIT SCOLDS

0 
' P. £301. it.

TEST FOR COIFANISOp o? 198$ AND 19S5 5143 IRAl MAlLE P11208),
V211901).O CO(C0PPSS) AND PCOFEE)

FOR 136131 1960A, 3331)
TCODE-AWDS1790

112S! PWOCIOD2S

II:, i hAl STD 031 STD 23803 "loIUIo 1AZl1Oi ?AIZAICESI D r >lOD) I

193 261 171.720J065 144.06276119 8.1726105 1.0000000 946.00000000 OVIQOLL 5.6377 637.2 0.00
1365 269 106.1I5011 1l5.265125 7.02683611 13 .OOOOO M90.00000000 IQOAL 5.6056 526.0 0.00

FO NO: VAIIANCES All EQUAL, 1- 1.56 U13 260 LID 263 Cr PIO0 ) 1*- 0.0003

VARIABLE: Cc CoreI

ltLl I les SID DII 310 3lo 8114I "3111Om VARIIICES f of Po ) I1

1901 261 75. 3166572 98.6872J 6.1105961 1.00000000 687.00000000 OIQAL 5.1901 372.7 0.OOC
1935 263 36.02973978 67.7192444 2.91637137 o.00000000 351.00000000 EQ0AL S.9457 521.0 0.00(

FOB 30: WIANAIC3S All RQOAL. 1*" 6.28 B1T3 260 AD 260 D Pl3 > 1. 0.0001

WL3ZIAL2A to LRAD

VIA& I men SI DEW 5o0330l tI111201 53111DM WALLIC TS Or 1ROD > 1

1946 261 4S.81992337 50.2230637 3.10905653 5.00000000 S66.00000000 0330631 7.7300 332.2 0.00
1905 266 20.14498l$I 19.1675006S 1.16366314 3.00000000 119.0000000 EQUAL 7.4177 526.0 0.00

P03 00: ILIIANCIS 6331 EQUAL, Pi 6.O7 sits z2 60Lo 26& l at P303 > 1 0.0001
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AI:O!OOIL AMAL:II LAbOSSIOMI01
AIL-L-21040 OR/O 15 -3 03A*01 O ?L PIU LIDAIZOM FR043*1

JAMI*3!-DEC31MM!M 1953 AND JAschlt-AGOOSI 1935
2/6 CAVALNI SQUADIOI FT. 3101. If.

TEST PCs CONSERISOM Of 1966 AID 1935 READ DEAN METALS ?t(XMO11I,
P3(13033, CO(COttgo. AID FM 4jLAG

Fos Ioine 111813. 1816)
ICODMUIBC2SO

VAI&MLB: It Isom

11AM a MB*s 510 PIT SID 13303 Iloilo@ NAZINOI YANIICZS I or ViOl > III

1944 11 96.1019191M 05.47318113 t9.74096718 15.00000000 266.00000000 OMIQUAL 1.7197 14.0 0.102*

1985 9 49.84488589 54.90319764 18.30106588 11.00000000 16 1. 00000000 EQUAL 1.6833 18.0 0.l06i

PO3 10: VULAM93 All IIJUAL, 1.. 1.42 Vill 10 AND I OfP PlCt )- Fl- 0.306

YASIAMLZ: CO copra#

TEAM I 11*3 SID 01V SID ENRON 3131301m 8611"DM ?AIMIMC9 I oP Floe )I It!

1933 11 li.72727273 15.4133686 4.64775783 2.CCOOOOOO 61.GO000000 OMUODAL 1.06 15.1 0.293L
f9d5 7 10. 11065713 10.28o37564 3.88731355 2.00000000 23.00000000 EQUAL 0.9927 13.0 0.33S(

P03 a0, lAiaMaCtS Agl EQUAL. fl- 2.2S VLSI 10 AID 6 Of Pool S 1-- 0.1344

VAIABALE: FM LIAD

TEAS I main STO PIT 510 33301 1111110" RAZZM08 VADIAICES I oP PB03 > III

193324.81810102 14.81767996 3.33769653 5.00000000 63.00600000 GBEQGAL 131 63 010
1935 9 14.133333.32 13.35.)32S31 5.55027527 2.00000000 5G.00000000 19GAL. 1.4897 13.0 0.153(

PuM d0: VARIANCES ARE EQUAL. I*- 1.2b HIM3 8 AND 10 Of Pao@ ) P.. 0.7155
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lINT OIL AALYISt L*MIKTOI! DATA
RIL-L-JI065 02/•00 153-40 GrilD OIL IIL IALIDIIOS P•OG•••

J3IMA3 1-02Capsts 191q L•s jassaaI•-0ooS? 195
2/6 CAYALIT 3IO&010 Pt. 3301, 31.IIST FOR CORP•ARSOl OF 193• Il0 1165 ease SIAS 33ILS •(1IO).
FE(IIoI, ¢COCOPPle ID I3G(SILII)
POE TIANSPISIOI 1310, 1113, 8577)

TCODRI21-100-

113T iOMISEDu

IARIAtLE: Pl 1o

IM I My• STU D l O II0 O living8 3*lZI• VAIILICZS T OF FloI g ITI

964 so 61.04•9•332 35.2277133 J.731052• 1O.00000000 206.00000000 4•30I*L 0.2216 71.6 0.625
I1e5 69 66.1632S531 53.312110•7 7.61601578 10.@0000000 250.00000000 EQUAL 0.2•89 136.0 O.O)1

Vol 30t tAIIAUCIS All E0UL, P-- 2.29 SITE •4 AND so of Pool > F'. 0.0006

IIILII CO COPllS

SI I alas STU oil SITO 33303 BilIs •IlIM0 tlpItACES T oP Pl3 > IIl

199• 39 114.53932501 63.2719999 6.706115•0 3.00000000 300.00000000 6I3300L 2.5933 65.0 0.011:
1965 49 41.•1179592 75.156•5639 10.83692206 7.000 0t0000 363.COOOOOOO EQUAL 2.7330 136.0 0.007

PO 30: lllIASC1 I IQIAL, P- 1.•6 ITA as A•0 33 or PlOD PF- 0.1412

Take 3 Naa3 510 oil SIO lines Allison I1NOR 1*•I3IC3 T OF PlOt > IT

1936 70 3.15714286 2.33130225 0.26462006 1.00000000 10.00000000 02100OL -0.1326 15.7 0.6961
1985 12 3.25000000 2.22076973 0.6410•100 1.00000000 9.00000000 BQO&L -0.125q 30.0 0.900

PO 30: tl3I1lCIS all EQUAL, F. 1.15 •IT3 69 LED 11 Of Ploe P. 0.3522

11 OIL AlALTS13 L&IOI3TOlT VITA
aIL-L-21040 03/•DO 1S-O GIICZ OIL 111L. ILIOTION P3OG•It

3*10111-DICIUITI 1966 LUG 3•I1II1-LUO0S? 1935
2/6 CAVlLI SQUAD01N FT. K301 51.

?351 PO0 COBPA1ISOl OF 193i AND 1905 33*1 SIIA hITlLS Rll(l).
P3(13Ol1, CO(C01•fit, ll5 &G(StLY3l)

pl NlUSlIISSIOl 15511)
TCOO•-ITG25019

1ST PIOCIDOI

W••1•LI: PI ro

IAlN I Bass STI pal STU E3t30 1151508 KAI•U• Al4IA•CIS T OF PlO3 > IT

1963 76 60.61662105 45.6499762 5.23538029 6.00000000 196.00000000 0I01•L 6.6123 109.5 0.000
li5 52 32.19230769 19.71964131 2.73462223 7.0OOOOOO 77.00000000 3oost 0.22S1 126.0 0.000

FOl 80: IIIIANCS Mtl EQUAL, P1
"  

S.36 fi• 75 M•0 51 or Me0l ) Foe 0.0001

1621AlLI: CO COPPRt

lss a IRA STO 0i STU alt •13133 38611408 ILIlIICIS T D? pol > ITI

1916 76 1IJ.30263158 IS2.96352678 17.54611988 1.00000000 762.00000000 030I*L 5.5631 100.5 0.000
1935 52 76.96151166 54.61772965 7.S3521036 16.000CO000 2%1.00000000 2gObl 6.402S 126.0 0.000

FOB N0: Tllil3IC All * Q3IL. 11. 7.82 Ill 75 AND SI of pace > P'. 0.0001

IAIZ313 *05131S

team I stll si 3 Sol 33303 Bs1321l M*iIne *IIIA3CIS o fP Floe > IT

Son 6s 1.77717771 0.95011039 0.16173446 1.000COODO 5.00000000 9t0330L
Sias I 1.60000000 1.0C210000 1.00000000 EQaL 0.8091 66.0 0.122

IOTI3 SLL 14l13 3 1II Sil F01 033 CLASS 1EVEL.
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£331 OIL LIALISIS 16306*132t 0ATA
MIL-L-21040 03/3DO 153-0 a3a33 OIL F1ILs 66L10*113 FROGMAN

J*IU631-DaCtesse 1966 AND J633131-£363S1 1ies
2/6 CAl*L31 306*3303 FT. 3303, at.

T331 FOB CONVAN1301 Of 1984 AND 1945 NEAR 3363 METALS flIM~OS).
1 31103). CD0C0F3E3I,621 AG33*1IL1221

FOR I36333158103 4460A)
TCOOB-Co-GSO-66

l*SI*3LE: PI Igoe

IR*s I 3363 STO CBS M1 2303 SIMON0 6631303 VARIANES T o Foo3s It

Igoe 265 1I6.39795913 236.26907163 IS.0933994 5.00006000 998.O0400000 OIEOIL 3.6910 059.3 0.00'1
19IS 306 252.23521412 107.82490IS3 10.73723496 22.00000000 198.00000000 IQIIL 3.5196 549.0 0.000

FOB N0: V£31*3CES &3S IQUAL, P6. 1.53 Mg1 264 633 30S Of p30n > re. 0.0001

VARIABLE3: CO COFFBm

Team I stag S1ODI S35 als0 2303llUog 3*31101 V63Z61CIS 1 00 F303 > IT

19414 245 334.73061224 22S.25046396 14.39074932 1.00000000 993.00000000 OBEOI6L 0.8742 334.6 0.000
ties 305 189.01803279 137.67297434 7.83313158 12.00000000 963.00000000 100*1 9.1232 563.0 0.000

FOB 20: 161131CIS all IQUAL. P.. 2.66 3116 266 6N0 306 IF F303 > Fe. 0.0001

THAR I @BAN S1D BE' STU 1630m filli30s mailma3 VAR1ICES I or room > I?

196 241 15.64406979 13.3942S312 0.86279969 1.00000000 87.0000000 0129UAL 7.4313 332.3 0.000
1935 253 8.64122134 b.11716080 0.38453135 1.OCOCOOOE 61.00000600 Eoost 7.5507 692.0 0.000

f03 N0: VA31*3CES All 30061.. 0-- 6.79 3113 240 &NO 252 OF F303 > P.- 0.0001

6361 OIL LIALTSIS L6303*1031 DATA
BIL-L-21040 03/100 151-40 GRAVE OIL FIELD VALIDATI03 PAMP3AS

J*30*31-DIC313E3 1964 A3D JA113631-SO032S 1905
2/6 CAWALII SQ060303 r?. g303. IT.

1231 F0B C013631303 Of 1104 AND 1535 S2A3 33*3R IIAL3 FE(11031.
P211801). C3(C013111j, AND 661SXLV23)

Fos I3*3SA1SS103 (@@@A)
lCoOK. 31- 1610-6

IARIAILE: FE Ig03

TIAN 3 $CAN 510 021 110 33303 1310" 1611303 9631*UC1S T 01 Po0ol IT

1966 61 381.219SI220 200.17693571 31.26239290 53.0OOOOOO 996.00000000 012001L 2.0021 54.1 0.050
1985 26 286.833J333 172.87509104 I5.28798019 17.0C000000 659q.00000000 EQUAL 1.9261 63.0 0.056

PON N0: VARIANCESAI EQUAL 20 1'-P 1.36 0113 60 A3D 23 OF pla3 > Ft" 0.656

VARIABLE: CC COPFeS

IR*s 3 BEAR 510 039 STO 33603 liaison 6621103 VARIANCES 1 o Foo 3 >31I

1936 65 515.66341463 226.0662291S 3S.61796097 126.00000000 991.00000000 MODA1L 4.0329 62.6 0.00
l985 26 J60.33133333 121.70336949 24.04259621 59.00000000 535.00000000 EQUAL 3.6758 63.0 0.80C,

303 30: 9*3I6MCA3 63l EQUAL. t3. 3.51 1121 60 AND 23 OF P303 > F. 0.0021

1631631.31 Ad SILVIA

fees a Mass 310 DIV 310 l333g1330 lasnuMr M631*CES f PRO 333. 11g

1986 61 25.02926629 17.1267B052 2.67506609 3.00000000 63.00000 1UEOIIL 1.7925 52.9 0.370
1435 23 16.6S217191 16.26797556 2.979403 2.000300600 61.0000000 2036AL 1.7029 62.0 0.09'

p03 30: 9*61*3C1 &I3 303UAL. 1$' 1.66 SITE 40 633 22 Of ro03 ), F'. 0.366
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133T OIL NALTDIS LABoBIDONT DATA
ItL-L-2;O0D 03/100 152-40 Glass OIL FILD WALIDATION PO31

J1m1auW-OC3131m 1906a All Jiai4Au-AuOOJT 195
32 &C2 Ft. /.1S3. 11.

TEST FOB COiBraLso OF 1904 &N0 1965 SIAN BEA3 BI3ALS FIETIOU),
C1OCOPPL3), &no P31.5L4) FOR 33G13 40106, 8113, 3544, 15771

TC0D0B348t1

1IA4LI: Ft 101

?1a3 I game SDTO 0ll STO *ego3 "slogs 1i43B0 IaIaCcS T oF P0 > 11

1964 1154 120.93327S56 85.35474600 2.51200418 2.00000000 991.00000000 flguAL S.51?3 2242.7 0.00c
1os 155 103.7718S494 72.67240531 1.03701357 3.00000000 990.00000000 EQUAL 5."403 2717.0 8.00(

FOR lOt VARzANCES All EqUAL. P
D"  

1.3 1xii 1l15 Aoo 1564 or Flo3 > F.- 0.0001

V1A3ILDs CO COPre

T1a a SIFA STO 03? STO 333o 4111l0 l1aOmu I&aItANCS I OF P3OD > 1i

19oa 1113 19.204835175 33.63159076 1.00409121 2.00000000 507.00000000 O1Q31L 2.0076 2033.3 0.041
loss 1544 16.76474230 26.53727400 0.67535594 2.00000000 592.00000000 EQUAL 2.0449 2655.0 0.03"

FORgas VAIxAICuS Ail EQUAL. P.- 1.61 1IT. 1112 430 1543 of roo ?1. 0.0001

14J11B41: I LEAD

1ea 5 MAN STO DEI STO Enl0 51iso1 HATmol TIrsoCa5 T DF PRO& > |1

1944 1137 2J.50571680 42.7471540 1.267777S1 2.00000000 643.00000000 IEQDAL 4.1115 1763.4 0.00(
1945 1553 17.03090792 26.5083441 0.67246196 2.00000000 564.00000000 EQUAL 4.4332 2653.0 0.001

PON 50: FIIIAICES All EQOAL, 1-. 2.64 BITi 1136 Ago 1552 O? plan > P'. 0.0001

Aldf OIL A4ll&SIS L4I104003! DATA
NIL-L-21040 03/100 150-40 G3AO OIL FIELD VALIOATION 13OG6

JaIOAlf-DECEN3E3 1944 AND JAIAB1-BOG0ST 195
333 Act FT. BLISS, 21.

TUT FOB CO3FABISOU OF 1984 &00 194 I3A3 3313 IETALS F(1101.
CO|cOPF33). AND 13(|LI3) TO IGISE (019, S78)

1C003-DO 711

T29ST tsocroulB

VAIZAOLIz FT 1s03

13la I REAl ST 01 S0 lo0s NIEimum saExion TAMIAICES I or PRO3 > 1

1944 4S 120.270S1I24 92.43136298 10.02550094 6.00000000 449.00000000 IO0L 1.2138 146.4 0.22(
19s 121 105.93398430 68.69712943 6.2451935 2.00060000 325.00000000 EQUAL 1.2769 204.0 0.20:

PON 30: YIEIANIS All IQUAL. F. 1.1 21 T84 &n0 120 DF 9301 > Fl- 0.0029

VARIABLE: CO COlIES

Tea3 I REAM STO DEV STO 33303 ploD103 lilliol VABIAICES T or PO 3 III

19a 34 60.78571429 101.9S406105 11.1273732 5.00000000 547.00000000 03300AL 0.1452 165.9 0.34'
195 119 58.61344368 I04.03494966 9.99S22111 5.OOOCOODO 797.00000000 EQUAL 0.1436 201.0 0.886f

FR O0 VARIANCES All EQUAL, 1-- 1.14 3123 11N I 30 33D l a OF Floi 0.511

TA6IAlL9 Ps LEAD

13I I 3343 STD MET $To to0l Risings @Items IaIlIaCE$ ? or P3OD > l!

1904 34 11.01190476 10.19360620 1.157924 3.00000000 54.COO00000 3l304L -1.3116 146.0 0.22"
19s 11 22. 13159322 JO.77520368 3.2011690 2.00000000 291.00000000 EQUAL -1.0520 200.0 0.29

FOR 30: VARIANCES All EQUAL, F-- 10.78 3ll3 117 AND 43 OF Pa0e ) F. 0.0001
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&E3T OIL AN•LISIS LA*I60t01! DAIa
RIL-L-21030 O•/•OO ISV-40 6A10l OIL FIILD IALIOAtZO• ••OO•B•

JmiaIa:OICIaIII 196 Avg Jaglall-£SG•St 195
333 Ica FT. BIaSS. t.

TEST POE COIIAISOI Of 1963 AND 1905 alas alas IItLS 1lI1lOl).
CO(CO•I•)3 AN0 PIILZAD) Pon Isoll 4•1•5

TCO•3.LDSZ7-

T$2 Flocto••t

3AI•I•LI: Ft 1603

uoan I IlAN SMD OIT ST• •IAG Rsings Bazl••• lAI•aicB• I t Of O IT

ISO6 14 54.85714286 23.91671794 6.41072003 21.000G0000 •1.00000000 OIQ•AL 0.0573 7.3 0.660
!9•S 6 16.COOOO0 33.116]8S35 13.55236757 10.00000000 81.00000000 EQUAL 0.5231 1•.0 0.607

rod N0: VIlI1ACIS AIE IQOAL. P-- 1.92 •lilf S AiD 13 Or P103 ) PO 0.3200

IiAkA•Ll: CC COllI

IRAN I @lAN STO OI STO 3lloo 132•900 lalllO• VAIINCES ? Of Peon > IT

1963 1 20.00000000 8.98717034 2.40192231 6.00000000 .2.00000000 OIEGOAL -0.7090 5.7 0.506
1••5 6 26.6666667 22.266d1.3 9.090•9•99 9.00000000 68.00000000 e0£l -0.9757 16.0 0.342

PON N0: llIIANCES All EQUAL, 1-- 0.14 IS S Ago 13 oF Pao@ > F'. 0.0076

II•ZASL•I •l LEAD

1I33 a alas ST1 DIV STI 33•03 11l1•01 •I•1••8 ln•IAIC T OF PiO@ , IT

1963 14 16.57132657 7.79263S 2.08267127 6.00000000 25.00000000 O••o•aL 0.6609 8.0 0.303
l95 6 14.66666667 9.58071005 3.91293139 S.OCOOOOO 29.00000000 2908L 0.9606 13.0 0.349

FO N0: VAIANCES All 2901L, I" 1.51 aiI S AND 13 oF PION ) I-. 0.50s0

£38T OIL ASILnSS LA•OlATO•T DATA
BIL-L-21040 or/mOo ISO-60 Glass OIL fIiE IALIDATION PlOGI&l

JAIOa•I-DIClI• E 1963 AND Jaiat-amGOST 196S
3•• aCS FT. BLISS, 21.

TEST FC CONARISOI OF 1903 AND 19•5 •l*• •l*• NItaL$ P2E1lO•.)
CUECOPPI•I. liD IPBLlA•I FOR 1GN3 18275. 335£. 336£, 13196

ICOO•-LD465-1

1ti3t UROCIDUIR

1A•IAIL•: 13 loon

33*• I •SAl SD 01 STD 133O l13tl30 •l•t•Ol 1£IICS T DF P301 1

1963 373 99.iS132359 74.936464S$ 3.66006306 q.00000000 367.00000000 UNEQUAL 5.7194 105.1 0.00
1985 399 72.10025063 5.79161552 2.93326S66 2.000COOOO 339.00000000 IQ•6L S.76ss 770.0 0.00

P10 30 VARIACIS Al EQUAL, F-- 1.62 31T 372 AiD 396 OF r303 > F. 0.0001

VARIABLE: CC COP•IE

lau i goal STU Off St N3303 ll3O• Balloon l£IZAIK• T D FO• >

1963 365 25.054794S2 20.24973912 I.OSO91979 2.00000000 257.00000000 5I•0•aL 6.6"17 573.8 0.00t
1965 393 16.96700506 11.7523•2•0 0.59207639 2.0COCOOOO 10.00000000 39061. 6.7893 7S7.0 0.00(

FO NO: TAMIAC13 All 1OOzL. F*- 2.97 ITS 364 A3D 393 OF PEON > F. 0.0001

VARIABLES to LEAD

Tl a lMl S• 0l STO 33306 livings •AlZIOl 963I3hC3 I OF 3i Pao

lo6o 372 31.24193539 26.10027639 1.3S323611 1.0000000 171.90000000 0I30I*L 7.3376 626.6 0.00
l95 397 19.3]S23929 16.19151663 0.04776092 2.00000000 1•7.00000000 SGI8L 7.3373 767.0 0.00

OI 10: TABIAICEC A36 IOAL. P*- 2.39 3MS6 371 £6D 396 DF P303 ) F. 0.0001
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&AEl OIL AIALISIS L*103*0T31 DATA
GXL-L-2104D O3/EDO 15I-40 0103 OIL FIELD IALIDATIOS hmOsAS

JA3UARI-D€BC33* 194 AID JABOAD!-AOCOST 1965
DO sCo FT. BLIS. TI.

TEST VO COlPASZSOI OF 190 AID 16513I3 It&@ ITALS FP(130).
CU(COPPE2), AID E2LEAD) ?OR 134111 (652A, 254A, 5543A)

Ts? IUIDsollb1

WUAI&LE: Ft IRON

?tam a IFAI SD DIV 3T3 c3303 Ail310 8AIZUEo WAIA3CES I OF PIGS > ITI

Igoe 216 136.64210183 116.28742SSO 7.17591726 3.00000000 521.00000000 UIZODAL 4.2530 412.4 0.0001
1965 225 94.21.133333 91.54779140 6.12310609 2.00000000 q91.OOO0000 EQUAL 4.2646 461.0 0.0001

POB Ni: AIIACAIS all IQUAL, 1* 1.60 IS 217 AND 220 01 Fe > F. 0.0005

IAIIAULE: CO COPPEI

TIAS a stag S1 saw SID 33O0 81IUZEU SAXI101 VAAIAMCBS T Of PROD ) ITI

194d 211 30.5029339 29.76713561 2.0925414 2.00000000 295.00000000 OIQODAL 4.1564 393.3 0.0001
19s 220 19.93101618 22.790687S2 1.53656132 3.00000000 309.00000000 BQOAL 4. 1012 429.0 0.0001

FOR 1O: BIAANC1S AlE IQUAL, F- 1.71 NIT@ 210 AID 219 Or PRO@ > P.- 0.0001
- --------------- -- - ------ - ---------- - --------- - ---- - - - -

IAIIASLA: FP LIAD

T13l I BRAN ST DE STO 1330 511111ON NI1ON VANARCIS T OF PRO3 > ITI

1984 216 35.69907407 39.04651012 2.65677650 2.000CO000 346.00000000 OAIOcAL 4.2667 352.6 0.0001
1935 220 22.4616t618 23.62752509 1.59296742 2.00000000 239.00000000 EQOAL 4.2650 434.0 0.0001

PO 10: VAIIAICIS lI EQUAL, P.. 2.73 1AT3 215 AND 219 Of PIGS ) P.- 0.0001

ARNT OIL AUALYSIS LA3OIAIOIT DATA
NIL-L-2104 0 "1/00 1SV-40 O3I03 OIL FILD VALIOATZOI PROGRAM

JABOAR1-DICS1311 1961 AID JA33AI|*-AOUST 1965
330 AC. FT. 2LISS. T1.

TEST PON COBFABISOV OF 1934 &A 1985 SEAl IRA NIILS PI(11ON),
COICOPPI3) ADO F(LEAD) FOB I3S1E 1@561)

TCOOR-0D353

ITIST PROCEDUE

VARIABLE: Ft lion

IEAN a lUAI SO Del 3TO 33300 lias1on BAU3UR VAIIACES OF Floe > II

1964 13 129.1538615 94.10175669 26.09913206 59.00000000 303.00000000 OIEQUAL 0.9547 11.9 0.3540
195 72 103.21777718 1.99664265 7.30637443 4.0OCOOOO 317.00000000 EQUAL 1.2704 01.0 0.2075

os go: VAIZAICIS age EQUAL, 1'. 2.10 0IXI 12 AND 71 OP PROD > ?- 0.0304

VAIIABLI: CO COPPER

1i33 I Stan 310 off STO 1301 [IZ3O1 Salinas VAIIAUCEI T Or Po0 ) ITI

194 13 16.00000000 7.12974986 1.97743683 8.00000000 32.90000000 DIEQIAL -1.0733 57.9 0.0661
1965 70 22.07142657 21.46496031 2.56794392 3.0000000 129.00000000 EQUAL -1.0042 61.0 0.3163

PON 302 VAIAICES All EQUAL, 1-- 9.06 1123 69 AID 12 OP 95OB ) P'. 0.0001

VABIABLES a$ LEAD

l3* I goAl 313 DE SIsa 33303 mI1lE10 lAKINI 1iSSICtS 1 of Floe > ItI

964 13 16.60615365 15.60366492 4.32776800 7.00000000 54.0000000 DIEGUAL 0.301 15.0 0.4349
1665 72 15.16661667 12.66357754 1.49241693 2.00000000 65.00000000 EQUAL 0.9300 63.0 0.3551

FO EVi4"31ACIS All 2QAL. Is. 1.52 siTu 12 ANO 71 OP PRO > PI 0.27S9
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ARMY OIL liALISIS tAiOIATOIT DATA
MIL-L-2104D 03/MOO 153-40 GliAO OIL 1i3O3 VALIDATION PlOGIAl

JAil08-oECEIIIu 194 agi JiI0ilI-AOGOST los
3l0 Adc 9. BLISS, It.

TEST FOB COMPAhISON Of 1984 AID lo19 3183 Oral METALS 1t1103).
C94COPPS23, AND L4LUAD) 103 R3OOM1 434. 8723, If&)

ICODICR1081710

1135! 1SOCECIE

IAIIAALS: ?I 1l03

Taal a sta1 g TO 0DW OTD Is330 Niglio" BAIiZIO ?A1AICBS T of SO30 ) II

I6% 964 123.7697Cl94 114.76131200 3.69621298 3.00000000 187.00000000 OKEQIAL -0.9761 1979.0 0.32,
1965 1236 128.41SO4654 105.02II 2.9907164 2.0CO0000 8171.CCOOOO EQOAL -0.9664 2196.0 0.32t

PON NO2 WARIAlC2S AGO EQUAL. #-- 1.19 vITi 963 AND 1235 of Pace ) F 0.0050
-------------------------- ----- ---- ------ - ---- ------ --------

VARIALI: CO COpEse

IS$ I @BAN STO O2 STO BII livings NAIIHON wAsiAiCES T Dr r303 > 11

1960 s59 48.233S7664 80.14708347 2.56606431 3.000C0000 881.00000000 OUEQUAL 3.SS11 1502.4 0.00(
1985 1232 14.9094460 46.10371606 1.330SS560 3.0400000 771.00000000 EQUAL 4.3400 219.0 0.00C

FO NO: VAIAIL 3s All I3UAL. 1-- 2.94 VIN 958 AID 1231 Of ro03 > P.. 0.0001
- ------ --------------------------- ------- -------- -----------------

IASIAiLE: ?6 LEAD

TIAN I BEAM STO DIV STD 33303 6filngs BAZINU0 VAIANCES T OF PA0* > II

1984 955 26.44SS497 45.46236561 1.47112760 2.00300000 993.OOO000 DIOQUAL 5.68C4 1129.1 0.00(
1985 1227 17.704156 g IS.5310900 0.44466 68 2.06000000 148.OCCOOOOO EQUAL 6.2704 2150.0 0.00(

FOB 3o WARIACIS i11 EQUAL, ' .51 MITE 54 &EiD 1226 OF Pao > P.- 0.0001

ll OIL AIALISIS L*IOlAiOIT DATA
ILL-L-2104D 0/1D ISV-40 GlADE OIL FIELD IALIDAIION 3OGil

JAlOUAI-DICEINIt 1904 AND JARIII-AGOGST 1965
336 3Ct PT. BLISS, II.

T9ST FOR COIP&iISOI OF 1910 AID 1165 IEEE 3383 METALS PE i1Ol),
CUiCOPPIl), SID PI LAD) 1O IGIl3 41013, 3614. 6617, VII)

TCODE*IBC25O

12S1 II0CIDIUI

WAMIAiLI: 71 te0m

Teal I stag SIO 0EW STD Isl33 mBIIUI AZINDOI VAIIAICES 1 Or Flog > I?

1980 132 105.ISISISIS 12.67941798 6.32504432 5.00060000 413.00000000 033058L 6.868S 226.7 0.000
1ss 145 53.97241379 9.0S5410064 4.07372133 3.oo00o00 295.00000000 EOAL 6.9906 275.0 0.000

FOB 80: VARIAICES 363 EGOAL, 1* 2.20 B113 111 AID 145 OF Pecs > P.- 0.0001

VRIAILIS CO ciEl

1183 I sEag ITO oil STD 1530I 313140 1ZI81D IilIAlCES I OF Flog 11

1964 127 2).4251965S 27.14866122 2.41116900 2.0000000 166.00000000 1l3003L 4.1000 164.0 0.040
ls 141 12.5*609929 11.47573534 0.96643126 3.00060000 86.00000000 1QUAL 6.2SS6 266.0 0.000

10 00: IAlIAlCIS All EQUAL, 1*- 5.89 oIls 126 AID 140 of 3O6l > 1'. 0.0001

VIA83 t PII LEAD

t3o" l stag SID 031 50 333o 31I3Dl I2153 9AIIAICAS I OF PR0 ) IT

1960 132 27.37121212 21.3072096 1.40729S, 2.00000000 116.00000000 0IQAL 4.6147 261.1 0.000
905 142 16.00060000 16.6OIO402 1.9SS696291 3.00C0 161.00000000 2091, 4.7074 273.0 0.600

PON 40I IAlIA9ClS All 10SL3, 1* 1.30 sis 131 A3D 141 D IICI > F*- 0.1223
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&33l OIL 116LISII LIIMOU 01
NIL-L-21040 08/N00 158-40 GlADE OIL FIELD ?ALIDA?10u 00313A

.1330*33-01c33333 logo Age JANIAI-*UGUST 1oss
J33 acE FT. SLI33. 11.

TEST FOR COMPARISON OF 1933 ABC 1935 "&1* IRAN E3?*LS

fog 23*3SSISSIOU 18106, li1i, 330, 3577)
TC003.t t-1 -

iABiAiii: ?I Iom

I3an I goal SID 03? lTD 3o303 1131303 Salinas V33I*EC3S I ofFOO >33 IT

193* 575 52.37259259 63.19155377 2.43224404 2.00000000 994.00000000 09208AL 3.4120 1139.5 0.000

1935 1223 42.86074919 49.73525359 1.42069725 2.00000000 977.00000000 IQUAL 3.6%30 1901.0 0.0#

F02 n0: VAR3IC35 all 1Q01!. fl- 1.61 VITO 673 AND 1227 OF Po03l F-- 0.0001

13*Z*1L81 Co COPIIg

IR*s a goal 310 021 31S 333TOIO 133010 livingsM Saia OFlsci P30 or to*

14 559 50.23993505 54.32993770 2.10051575 3.0000000 437.00000000 033031!. 5.5345 1113.3 0.000
193s 1229 36.8171359 42.24346320 1.20399036 2.00000000 517.00000000 MORAL 5.9s29 1395.0 0.000

PON NOS WIIAICIS All ROMAL P-- 1.65 VITO 663 &3D 1223 OF Plot > F-- 0.0001

I**I*ELEZ AG SILVEI

39A I3* NEAR 031O SID E330R 1131101 3311101 IBIZANCES 1 Of PROS > IT

196o 23 4.52500000 2.97S44297 0.50735375 2.00000000 11.00000000 03303*!. -1.0353 32.3 0.279
1905 25 5.04615335 4.76396732 0.93629085 2.00000000 2C.00000000 200*1 -1.0764 33.0 0.287

FOR 30: V&DIANCES All EQAL. 1-- 2.56 113 25 AMD 23 OF P303 > F4. 0.0263

£331 OIL 18ALTSIS 1130331031 DATA

f RIL-L-2104D 03/300 1S3-40 03303 OIL FIELD VALIDATION P30031d
.2133ABI-DUCIEEE 1933 &68 J*33331-A00331 loss

320 &A IT. BLISS, is.
135T ?ON COUPAISON OF 1933 &NO 1985 IRAN IRAN BEIILS

F811201). CulCOPP33) , Ago A0151L133)
FOE TRANSMISSION 11109. 3576)

IC003.G-3 11-23

11331 PB0CROURI

I AIIILX: Ff 1303

TUN3 I I3A3 STU Oll STO 33303 3131103 BASINUE YABI*EC3S 1 of P303 > IT,

1903 61 106.37704918 5.05028335 3.20079833 27.0000000 375.00000000 03300*!. 3.3331 105.0 0.001.
1935 100 74.23000000 50.31689299 S.03358930 17.00000000 279.00000000 MORAL 3.5330 159.0 0.00

FOB 30: VIIIIACIS All RQUAL. P-- 1.51 113N 0 A30 99 oP plan > F'. 0.0357

l&illILI: CO COlpffs

11*3 3 33A3 SID 03V STU 33303 111301 3*31303 IAEI3ECSS I orF P303 ITg

1913 50 260.213333 130.97314055 23.36355108 35.00000000 331.00000000 033003!. 3.7023 107.7 0.000
1915 100 151. 13000000 151.53431620 15.15343182 S.QO06000 671.00000000 3M0L 3.6119 153.0 0.000

PON 30: VAIANCES III EQUAL. ff. 1.33 kiln 59 M3 99 0p room > F-- 0.1106

VARIABLES &a SIL1T3@

Is"8 I Ms* 5T3 033 110 33303 3131133 3*3113 I*EE*3ES I of PR03 )' it

1904 59 11.474S7627 5.03550339 0.55557713 3.06000000 27.00080000 33303*!. 5.7013 107.5 0.300
1955 3s 5.95370583 4.007010 0.44263252 2.000010000 20.00000000 r03*1 5.9203 132.0 0.30

FoE 30s l*EZANCtS All 383*L.1,- 1.52 vivo so AND 63 oP Po03 > F'. 0.0773
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£331 OIL 13111315 113I0311 DATA
SIL-L-21040 at/USC 151-40 GRADE OIL HILD VALIDATION UOSRAN

J151A1-o3C33133 1944 ago 3AIG15!-3363s1 1935
]so £c3 "1. 3LISS. It.

TEST t03 CONuhl3On of 1963 Age 1935 lose DEAN uML 11111021,
cal08111e). Ana to(13*0) Fos 330133 (2911)

TCOO3*336992T

Il3s? 130C18103

TAIAXgE: FE 1102

fast I BEAR 310 all 510 313co A1228941 M511301 113113C2S T of PROD)

1944 9 57.44444334 19.337534S7 6.612SI152 26.00000000 79.00000000 S1120GAL -0.55t5 5.2 0.59
1965 6 62.3333133 109.96256939 44.69203097 21.00000000 303.00000000 303st -0.6817 13.0 0.50

103 30: tI31AK1S 13R NODAL, F-- 30.13 MITI 5 AND 4 OF PIGS > 1s. 0.000?

VAIZABLE: Cc COPPZA

visa a BRAN SID B3? STD 33103 3131100 E611303 fIIZINCZS T or plot > I

Ilse 9 47.17777778 76.26200603 25.32733S36 5.00000000 132.00000000 011EOSAL -0.5520 11.0 0.59
195 6 69.43333333 75.48355229 30.81603114 5.00000000 173.00000000 303AL -0.5506 13.0 0.59

FOR N0: V911C3 131 Boost, P- 1.02 113$ a Aso s o PRO@ ). P. 1.0000

113111111 to LEAD

TEAM I R3os5s SE? 310 3352803 listen 1111301 162X33C35 T or ra03 > I

IVOR 9 13.66666667 6.00I52299 2.013S3100 7.00000000 23.00000000 0330311 -0.1913 9.9 0.35
1935 6 13.311333333 6.330051 2.76886676 ".00000000 22.00000000 EQUAL -0.1190 13.0 0.63

FOB 30: 13NIASC35 ASA EQUAL, 1-- 1.23 axis 5 a30 3 of plot > P. 0.7199

A3AI OIL &111!SIS LAB0311031 DATA
B31-L-2103D 03/EDO IS3-40 GIDE OIL FIELD VAIDA0TION 1600313

J31301310ECINDI 1983 AND J110131-AG60ST 1935
333 ICt FT. BLIS. 11.

TEST FOR CORPIEISON OF 1963 A3D 1965 3313 31l3 MET1LS 13(130),
COI 001BI33)B * 3013(LIII) FOR 33013E (0916)

TAR11003.31 30010

IRAN a Reis $14 all 310 11103 1121408 3*1110" V13113C3S ? OF Pace >

1963 5 370.20000000 362.27296139 162 01j39451 151.00000000 998.00000000 0330311 1.9353 3.0 0.12.
1965 3 53.00000000 21.93171220 12.66227993 35.00000000 76.00000000 EG0*1 1.4624 6.0 0.19

FOR 30: VARIANCES ARE EQ0AL, ft- 272.3S511ITU ASO3 2 Of pace > F'. 0.0071

VARIABLE: CO COPPEA

1313 a 3RAN STO Off 31D 9101 3131303 "Allm0n W6E133CI5 T of ?303 > IT

1963 5 103.20000000 85.426576i6 36.20392650 9.00000000 l36.00000000 03311A 2.3732 3.1 0.07!

194S .1 lS.00000000 6.92620323 4.00000000 I1.00000000 23.00000000 NO0AL 1.7675 6.0 0.123

P03 90: IAlIA3cES All 30011.. P-- 152.04 3131 3 &NO 2 OF PROS > P-- 0.0131

11316613: 02 LEAD

3313 @da 3313 310 STD 313 203 2111891 NElII108 va3113CI5 T or r30om

1946 S 102.30000000 145.16716663 65.09961597 6.00000000 357.00000000 03106AL 1.3916 3.0 6.23
1965 3 11.66""667 6.35065296 3.66666667 I.00040000 19.00000000 R0311 1.0436 6.0 0.33,

FOB 301 963IINC13 A3l IGOIL, P* 525.37 1IT2 3 A3D 2 of PROD > to- 0.0038
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AllT OIL AIALIIS LiIOEAToiT DATA
B1L-L-21040 on/mDo lSi-40 G3*0 OIL FIELD VALIDAiZOI PeoGoIn

JAiigAi-DICIB3lO 1964 AiD JAIUAii-AgOOSi 1965
33O ace FT. BLISS, i1.

lIST FO COIF3IZSON Of 1164 lD 1965 4AA IRAN NITLS
F81130*) CG(C019III, 41 AG(IL II)

ran 1IIASNISIOB (60s. 3723)
ICOOIBCO-*50-A

i12? POCIIII

TABIIlLE ?I team

flat I BEAN SID DIV SID 33303 11I110l 1111131 YAIIAICIS I OF po3 Ill

1964 329 132.27623643 144.643O37041 5.03079185 2.00000000 991.00000000 OI3300L 3.G15 1467.5 0.0003
965 1062 160.44632768 106.24020241 3.26006779 2.00000000 959.00000000 300*L 3.7790 1489.0 0.000;

FOR 30: I1IAIlCS All 3QO0L. 1- 1.06 1ITI 024 ID 1061 oF Pace ) Ff. 0.0001

IASIhALB: Cu COtII

TEI I BEAM SID 031 SD 1303 IalIai Ial3OI IAIIA3CBS I Of PR30 I )

VI6O 028 275.8031i40l 204.93709635 7.12207726 1.00000000 990.00000000 O6QgIL 9.6207 1js9.4 0.0001
1985 1059 1

9
4.49329556 I34.7757955. 4.14155960 3.OCO00000 379.00000000 EQ0AL 10.3094 1435.0 0.0001

FOE N0 fIriIAIS All IOOAL. 9-. 2.31 AIl 827 AiD 105 o Po0r F >e* 0.0001

VARIABLE: AG SILIE

IRAN I 1AN SID 091 SID 33303 Bilious 5*z11Om VIIANRIS I Or f0l iTI

Iva* 76o 20.59162304 17.10650419 0.61809160 2.00000000 121.00000000 OlsonAL 5.0794 1390.7 0.0001
1965 962 16.11750520 12.9954155 0.4190901 2.00000000 106.00000000 EQOAL 6.062 1124.0 0.0001

Foi RU: IIUIAICIS Alt IQUAL. 9" 1.73 3IT3 763 AID 961 f PIGS > F.
I 

0.0001

AlE OIL IALTSIS LAIOIAIOII DATA
RIL-L-21040 03/00 15I-40 G1303 OIL FIELD VALXOATI0 B3o3e

J1WLUL-5LSIS 14 19 S 31211l-1GUS1I145
330 *C3 PT. RLISS. 15.

fIT FO0 COmpaqISOI OF 1934 A10 1965 Ial .EAI IIILS
FIIIOI). CO(COVFl), I0 AGISILVTEl

F03 28ABlOISSIOI (188*)
ICODEi-o1410-4

M1ST PlOCIORIe

VUIASLl: FE lo

TiR A IRAN STO DEV STD RIIN imI RIAIIiON IAIIAICS T DF F3o I I?

1984 79 264.14610127 154.5*996496 17.39047974 31.00000000 90].60000000 ONIQ&aL 2.3601 154.2 0.004
1905 96 201.90625000 132.13534354 13.41800703 2.0C000000 660.00000000 2QUAL 2.9039 173.0 0.004

FOS 10: IAIIAICLS All EQUAL. F-- 1.37 ISI 78 AID S5 oF Foo 7 P.- 0.1446

IiIIAlLI: Cc CO91I

Ms I exa3 SD D11 SID 3o3o0 Riots IIUI VAIIIECES 1 or P3OS > IT

1934 79 513.50632911 296.93830290 J3.40816919 14.00000000 996.00000000 O1OAL 6.7054 113.2 0.000
1935 96 265.00000000 lb7.16745095 16.04267703 2.0€000000 753.00000000 2QOAL 7.0346 173.0 0.000

FO 3O: WASIA*KIS All EQUAL. 1-. 3.57 W1N 73 le I5 OF F0o ) p- 0.0001

V1I* lL*l: 16 SILIR

Tls I 3I*3 SI OTE 5D 3301 lvigs *lAZKOn VAilAlC3I I Dl PROS I I?

1934 70 21.63571429 IS.4164173 1.04262200 2.00090000 73.00000000 OIIQOAL 4.1200 104.2 0.000
1965 82 11.14634146 0.59363521 0.96903586 2.00000000 41.00000000 30111 4.2960 150.0 0.000

FOR l3 l3l*3CI* ll IQOAL. 1* 3.22 lIi3 69 Aid 31 or Foo3 p - 0.0001
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DISTRIBUTION LIST

DEPARTMENT OF DEFENSE CDR
US ARMY TANK-AUTOMOTIVE COMMAND

DEFENSE TECHNICAL INFORMATION CTR ATTN: AMSTA-RG (MR CHECKLICK) I
CAMERON STATION 12 AMSTA-TSL (MR BURG) 1
ALEXANDRIA VA 22314 AMSTA-MTC (MR GAGLIO) I

AMSrA-RGP (MR RAGGIO) I
DEPT OF DEFENSE AMSTA-MLF (MR KELLER) I
OASD/P&L AMSTA-MC I
ATTN: L/EP (MR DYCKMAN) AMSTA-MV I
WASHINGTON DC 20301-8000 AMSTA-Z (MR FARKUS) IWARREN MI 48397-5000

CDR DIRECTOR
DEFENSE GENERAL SUPPLY CTR US ARMY AVIATION RESEARCH &
ATTN: DGSC-SSM I TECHNOLOGY ACTIVITIES (AVSCOM)
ATTN: DGSC-STC I ATTN: SAVRT-R (MR ANDRE)
RICHMOND VA 23297-5000 AMES RESEARCH CENTER

(MAIL STOP 207-5)
DOD MOFFETT FIELD CA 94035-1099
ATTN: DUSDRE (RAT) (DR DIX) I

ROOM 3-D-1089, PENTAGON DIRECTOR
WASHINGTON DC 20301 US ARMY MATERIEL SYSTEMS

ANALYSIS ACTIVITY
ATTN: AMXSY-CM I

DEPARTMENT OF THE ARMY ABERDEEN PROVING GROUND MD
21005-5006

CDR
US ARMY BELVOIR RESEARCH, CDR

DEVELOPMENT & ENGINEERING CTR THEATER ARMY MATERIAL MGMTATTN STBE-V 10 CENTER (200TH)-DPGM
DIRECTORATE FOR PETROL MGMTSTRBE-BT 2 ATTN: AEAGD-MMC-PT-Q IFORT BELVOIR VA 22060-5606 APONY 09052

HQ, DEPT OF ARMY PROJ MGR, MOBILE ELECTRIC POWER
ATTN: DALO-TSE I ATTN: AMCPM-MEP-TM

DALO-TSZ-B (MR KOWALCZYK) I (COL BRAMLETTE)
DALO-PLA (DR WILTSHIRE) 1 7500 BACKLICK ROAD
SARD-TR (MS VANNUCCI) I SPRINGFIELD VA 22150

WASHINGTON DC 20310-0561
CDR

CDR US ARMY GENERAL MATERIAL &
US ARMY MATERIEL COMMAND PETROLEUM ACTIVITY
ATTN: AMCDE-SS I ATTN: STRGP-F (MR ASHBROOK) 1

AMCSM-SP I STRGP-FE, BLDG 85-3
AMCDE-WH I (MR GARY SMITH) I

5001 EISENHOWER AVE STRGP-FT (MR ROBERTS) I
ALEXANDRIA VA 22333-0001 NEW CUMBERLAND PA 17070-5008

DIRECTOR HQ
AVIATION APPLIED TECH DIR US ARMY ARMAMENT, MUNITIONS,
US ARMY R&T ACTIVITIES (AVSCOM) AND CHEMICALS COMMAND
ATTN: SAVRT-TY-ATP (MR MORROW) I ATTN: AMSAR-LEM I
FORT EUSTIS VA 23604-5577 ROCK ISLAND ARSENAL IL 61299-6000

BFLRF No. 217
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CDR CDR
US ARMY ARMAMENT RSCH, DEVEL & US ARMY TANK-AUTOMOTIVE CMD

ENGRG CENTER PROGR EXEC OFF CLOSE COMBAT
ATTN: SMCAR-LC I PM ABRAMS, ATTN: AMCPM-ABMS I

SMCAR-SC 1 PM BFVS, ATTN: AMCPM-BFVS
SMCAR-ESC-S 1 PM 113 FOV, ATTN: AMCPM-MI13

PICATINNY ARSENAL NJ 078G6-5000 PM M60 FOV, ATTN: AMCPM-M60
APEO SYSTEMS, ATTN: AMCPEO-CCV-S 1

CDR PM LAV, ATTN: AMCPM-LA-E I
US ARMY WATERVLIET ARSENAL WARREN MI 40397-5000
ATTN: SARWY-RDD
WATERVLIET NY 12189 CDR

CDR US ARMY RESEARCH OFFICE
US ARMY FORCES COMMAND ATTN: SLCRO-EG (DR MANN)
ATTN: FCSJ-SA P 0 BOX 12211

FORT MCPHERSON GA 30330-6000 RSCH TRIANGLE PARK NC 27709-2211

CDR CDR
US ARMY RES, DEV & STDZN GROUP (UK) US ARMY TANK-AUTOMOTIVE CMD
ATTN: AMXSN-UK-RA PROGR EXEC OFF COMBAT SUPPORT

(DR REICHENBACH) I PM LIGHT TACTICAL VEHICLES
BOX 65 ATTN: AMCPM-TVL I
FPO NEW YORK 09510-1500 PM MEDIUM TACTICAL VEHICLES

ATTN: AMCPM-TVM I
CDR, US ARMY TROOP SUPPORT PM HEAVY TACTICAL VEHICLES

COMMAND ATTN: AMCPM-TVH I
ATTN: AMSTR-ME 1 WARREN MI 40397-5000

AMSTR-S I
AMSTR-E (MR CHRISTENSEN) I PROGRAM EXECUTIVE OFFICE, TROOP
AMSTR-WL SUPPORT

4300 GOODFELLOW BLVD DEPUTY FOR SYSTEMS MGMT
ST LOUIS MO 63120-1798 ATTN: AMCEPO-TRP

CDR ST LOUIS MO 63120-1798
US ARMY LABORATORY COMMAND
ATTN: AMSLC-TP-PB (MR GAUL) I CDR

AMSLC-TP-AL I CHEMICAL RD&E CENTER
ADELPHI MD 20783-1145 A'TN: SMCCR-MUS

ABERDEEN PROVING GRD MD
CDR 21010-5423
US ARMY DEPOT SYSTEMS COMMAND
ATTN: AMSDS-RM-EFO IPROJ OFF, AMPHIBIOUS AND WATER
CHAMBERSBURG PA 17201 CRAFT

CDR, US ARMY AVIATION SYSTEMS CMD ATTN: AMCPM-AWC-R
ATTN: AMSAV-EP 4300 GOODFELLOW BLVD
4300 GOODFELLOW BLVD ST LOUIS MO 63120-1798
ST LOUIS MO 63120-1798

CDR
CDR US ARMY FOREIGN SCIENCE & TECH
US ARMY YUMA PROVING GROUND CENTER
ATTN: STEYP-MT-TL-M ATTN: AIAST-RA-ST3 (MR BUSI)

(MR DOEBBLER) I FEDERAL BLDG
YUMA AZ 85364-9130 CHARLOTTESVILLE VA 22901

BFLRF No. 217
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DIR CDR
AMC PACKAGING, STORAGE, AND US ARMY QUARTERMASTER SCHOOL

CONTAINERIZATION CTR ATTN: ATSM-CDM
ATTN: SDSTO-TE-S I ATSM-LL FSD
TOBYHANNA PA 18466-5097 FORT LEE VA 23801

CDR DIRECTOR
US ARMY LEA US ARMY RSCH & TECH ACTIVITIES
ATTN: DALO-LEP 1 (AVSCOM)
NEW CUMBERLAND ARMY DEPOT PROPULSION DIRECTORATE
NEW CUMBERLAND PA 17070 ATTN: SAVRT-PL-C (MR ACURIO)

21000 BROOKPARK ROAD
CDR CLEVELAND OH 44135-3127
US ARMY GENERAL MATERIAL &

PETROLEUM ACTIVITYATTN: STRGP-PW PROJECT MANAGER
PETROLEUM & WATER LOGISTICS

BLDG 247, DEFENSE DEPOT TRACY ATTN: AMCPM-PWL
TRACY CA 95376-5051 4300 GOODFELLOW BLVD

CDR ST LOUIS MO 63120-1798
AMC MATERIEL READINESS SUPPORT

ACTIVITY (MRSA) CDR
ATTN: AMXMD-MO (MR BROWN) I COMBINED ARMS COMBAT
LEXINGTON KY 40511-5101 DEVELOPMENT ACTIVITY

ATTN: ATZL-CAT-E
CDR FORT LEAVENWORTH KS 66027-5300
US ARMY ORDNANCE CENTER &

SCHOOL CDR
ATTN: ATSL-CD-CS I US ARMY LOGISTICS CTR
ABERDEEN PROVING GROUND MD ATTN: ATCL-CD
21005-5006 ATCL-MS

FORT LEE VA 23801-6000
CDR
US ARMY ENGINEER SCHOOL HQ
ATTN: ATSE-CD I US ARMY TRAINING & DOCTRINE CMD
FORT LEONARD WOOD MO 65473-5000 ATTN: ATCD-SL

FORT MONROE VA 23651-5000
HQ, US ARMY T&E COMMAND
ATTN: AMSTE-CM-R-O I CDR

AMSTE-TE-T I US ARMY TRANSPORTATION SCHOOL
ABERDEEN PROVING GROUND MD ATTN: ATSP-CD-MS
21005-5006 FORT EUSTIS VA 23604-5000

CDR CDR
CONSTRUCTION ENG RSCH LAB US ARMY FIELD ARTILLERY SCHOOL
ATTN: CERL-ES I ATTN: ATSF-CD
P 0 BOX 4005 FORT SILL OK 73503-5600
CHAMPAIGN IL 61820

CDR
HQ, US ARMY ARMOR CENTER US ARMY INFANTRY SCHOOL
ATTN: ATSB-CD 2 ATTN: ATSH-CD-MS-M

ATSB-TSM-T I ATSH-TSM-FVS
FORT KNOX KY 40121 FORT BENNING GA 31905-5400

BFLRF No. 217
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DIR CDR
US ARMY MATERIALS TECHNOLOGY NAVAL FACILITIES ENGR CTR

LABORATORY ATTN: CODE 1202B (MR R BURRIS)
ATTN: SLCMT-MCM-P (DR FOPIANO) 1 200 STOVAL ST
WATERTOWN MA 02172-2796 ALEXANDRIA VA 22322

CDR CDR
US ARMY MEDICAL R&D LABORATORY NAVY PETROLEUM OFFICE
ATTN: SGRD-USG-M (MR EATON) I ATTN: CODE 43 (MR LONG)
FORT DETRICK, MD 21701 CAMERON STATION

ALEXANDRIA VA 22304-6180
CDR
US ARMY SAFETY CENTER CDR
ATTN: PESC-SSD I NAVAL SEA SYSTEMS COMMAND
FORT RUCKER AL 3636z ATTN: CODE 05M32

WASHINGTON DC 20362-5101
CDR

3D ARMORED CAVALRY REGIMENT DEPARTMENT OF THE NAVY
ATTN: AFVF-XO 2 HQ, US MARINE CORPS
FORT BLISS, TX 79916-5000 ATTN: LMM/2

WASHINGTON DC 20380
CDR
US ARMY AIR DEFENSE ARTILLERY CDR

CENTER AND FORT BLISS NAVAL AIR SYSTEMS COMMAND
ATTN: ATZC-DPT (COL POESSIGER) 2 ATTN: CODE 53632F (MR MEARNS)
FORT BLISS, TX 79916-5000 WASHINGTON DC 20361-5360

CDR
DEPARTMENT OF THE NAVY NAVAL RESEARCH LABORATORY

ATTN: CODE 6170
CDR WASHINGTON DC 2037.5-5000
NAVAL AIR PROPULSION CENTER
ATTN: PE-32 (MR MANGIONE) I CDR
P 0 BOX 7176 NAVAL AIR DEVELOPMENT CTR
TRENTON NJ 06828-0176 ATTN: CODE 6061

WARMINSTER PA 18974-5000
JOINT OIL ANALYSIS PROGRAM -

TECHNICAL SUPPORT CTR I OFFICE OF THE CHIEF OF NAVAL
BLDG 780 RESEARCH
NAVAL AIR STATION ATTN: OCNR-126 (DR ROBERTS)
PENSACOLA FL 32508-5300 ARLINGTON VA 22217-5000

CDR CG
DAVID TAYLOR RESEARCH CTR USMC RDA COMMAND
ATTN: CODE 2830 (MR SINGERMAN) 1 ATTN: CODE CBAT

CODE 2831 1 QUANTICO VA 22134
ANNAPOLIS MD 21402-5067

PROJ MGR, M60 TANK DEVELOPMENT DEPARTMENT OF THE AIR FORCE
ATTN: USMC-LNO
US ARMY TANK-AUTOMOTIVE HQ AIR FORCE SYSTEMS COMMAND

COMMAND (TACOM) ATTN: AFSC/DLF (DR DUES)
WARREN MI 48397-5000 ANDREWS AFB MD 20334

BFLRF No. 217
Page 4 of 5



CDR OTHER GOVERNMENT AGENCIES
US AIR FORCE WRIGHT AERO LAB
ATTN: AFWAL/POSL (MR JONES) I NATIONAL AERONAUTICS AND SPACE

AFWAL/MLBT (MR SNYDER) I ADMINISTRATION
WRIGHT-PATTERSON AFB OH LEWIS RESEARCH CENTER
45433-6563 CLEVELAND OH 44135

CDR US DEPARTMENT OF ENERGY
SAN ANTONIO AIR LOGISTICS CTR MAIL CODE CE-151
ATTN: SAALC/SFT (MR MAKRIS) I FORRESTAL BLDG.

SAALC/MMPRR 1 1000 INDEPENDENCE AVE, SW
KELLY AIR FORCE BASE TX 78241 WASHINGTON DC 20585

CDR
WARNER ROBINS AIR LOGISTIC CTR
ATTN: WRALC/MMVR-I

(MR PERAZZOLA) I
ROBINS AFB GA 31098
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